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The point 

of science fairs 



'nm LJIsn'KI) S^fAllIS is, of all nations on K;mh, ihc most icch^ 
nologically advanced."* 

Bui whal do wc mean when wc say lhal?l1ic phra^^c "ihe United 
Slates" is in many ways an abslraclion. 1 he United Stales is a 
region on the map, and it is also a region on the Harth's f^urface. 
It is a stretch of land wiili mountains and plains, rivens and desc-rt s. 
It is a body of history and tradition, of laws and social eusioin. Yet 
all these Uiings are empty €>f meaning i( lhat is all that exists. So 
far, 1 have described only the background, ihe scenery of the play, 
the binding of the book. What need, in addition, is the fore- 
ground, the aaors of the play, the words in the b(K>k. 

Whal the Unitc*d States really is, more than anything else, is its 
population, the people that make it up, the people whose muscle 
and mind have fonned, developed, and improved the naiioxi over 
the generatioas and made out of whal was once a wildeniess, a 
mighty land that is the most technoU^ically advanced on i:arth. 

But this meaas that il is the Jlmerican people who arc the nH)Nt 
technologically advanced on I^arth. Without our scientists, our 
engineers, our tcchnologisLs, our construction workers, our 
skilled handlers of machinery, we could not maintain the techno- 
logical superiority we [X>s6ess. And lliat would mean we could 
not maintain our prosperity, our high standard of living, nor the 
strength we rcx|uire to preserve our liberties and fixre way of life 
in a world that, for the most pail, lacks all tlie.ic tilings. 

Whal must we do to preserve tiiis sucwssful ic%:hnok)gical ad- 
vancement of our people? II would be foolish lo concentrate on 
adult Americans, since lliey, for belter or worse, have found their 
niches. I'hey liave received their education, chosen their work 
and social functions, and we must accept them as lliey are. 

!l is, rather, the children, who have not yet been educaicxi, who 
have not yet chasc*n their work and social funclk?ns, on whom we 
nmst concentrate, for il is on them llial we musi rely to continue 
the technological advancement we need so much. 
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This '& all ihc more so because the aduU population is with us only 
temporarily, llic decades pass, and our adults move into retire- 
ment, riiey arc succeeded by the children, now giown up. Even 
before retirement, adults gradually find themselves out of touch 
with a technology that Is rapidly improving and changing, while 
the children, growing up in that changed world, arc at home in it. 

H comes to this, then. If we are to keep the United States what it 
has been, anti what it is now, we must concenuale on our 
children, for ilicy are our greatest resource — our on(>? resource in 
a way, for they will make all other resources possible. 

And since it is our great technological expertise that keeps us 
comfortable and powerful, that means that our diildrcn must be 
well educated, well direaed, well trained, in the direction that 
counts mast — ^in the understanding of science and technology. 

Of course, not everyone has the talent or the inclination to 
bectMne a scientist or engineer, but those who do i^iould surely 
receive the best education in that direction that is possible. 

Again, we need to have millions of people who are skilled in 
oUier directions- farmers, entertainers, artists, writers, service 
workers— and yet even they should have .*k)me basic undemand- 
ing of science and technology. After all, the important life-and- 
deaih tiecisions we as a nation must make concerning the ozone 
layer, acid rain, nuclear wastes, the greenhouse effect, pollution, 
ail involve an understanding of science. Since the United Slates is 
a democracy, we must chotxwr our own leaders and produce an 
enlightened public opinion that drives the leaders m apprf)priate 
directions. To know the propij leaders to chcK)se and the proper 
directioas in which tc^ encourage them to move, p vjuires, these 
days, an understanding of sciencx* and technology, or demtx racy 
will prtjvc a failure. 

So if our technological advi-ncement is to remain best, the tech- 
nological training of our youngsters must be the best, tcx). Unfor- 
tunately, there is general agrtxrment that it isn't. We don't have 
enough teachers, c;sp(^rially ;cachcrs who understand science; 
and we don't have properly ecjuipped schools. We must then.' 
fore strive to improve our educational procedures. 

This can be done in many ways. Schools and teachers can use 
more money, more training, more equipment. In addition, 
however, there must Iw improvements in the very philosophy of 
leaching science. 
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It is insufficient merely to leach scicfKC as a block of I'acis, or as 
a sci of rulc^. Ilialcan Inr unbearably dull for Uuisi* who jkisscs?* 
lalcni but !ack a devourif>g fascination; for those who could do 
well if properly inspifcxi, but o«/j if fH^operly inspired. We ncixi 
5i)mething more than the words of a Ic^acher pa^cnlcil lo itie 
student and then reprcKlucc"d by the .siudent on ihe test pa|KT. 
That is so easily rc-sentcxi at the start and forgoiten ai the iasi. 

It would be ui^fut to involve as many .students as possible in the 
actual prac/ice of science. Thv important tlUng about science is 
noi tlie advanced ccmclusions that can only Ik* reached and 
understood by virtuose^. It Is ncA the endless Iwdies of facis 
already observed and established. It is a pfvcess, a way of thinking 
and acting. Wliat counts is tlie sciefiti/ic metfjixi that makes ail 
else possible. 

This is what youngsters should learn— iiow to think scienlifjcaily , 
how to reason logically, how to make observations, how to 
gather and organize them, how to perfonn experiments and dr;^w 
conclusions, how to make an intelligent guess in advance as to 
what those conclusions might Ik% and see them sup|X)rleii or 
rejected or left undetermined. And the>^ must learn the joy and 
pleasure of doing all this for iJie sake of learning and not for 
awards; just as a game of fcKAball can l>e exciting even if you tUm'i 
win. 

This is the ix>ini of science fairs— tt) engage the interest of 
youngsters — ^to inlrtKluce them lo the scientific method lo 
encourage them lo understand science and possibly lo become 
a scientist or ancnginccr~lo help maintain tlie siientlfic lead and 
the prosperity of our nation— and, fXThaps, lo iransfer t!ut 
prasperily lo the whole world. 

And for this reason, Anlfiony Fredericks and I havi- prepared this 
guide to science fairs. 



Isaac Asinu>v 



A NOTE TO TEACHERS 



i:viiR SINCK I I IH lA'lV. 192(KS, scicncx^ fairs have been an annual 
event al many scIickjIs around Ihe counlr>^ A science fair dITcts 
Mudcnts a shcnvcasc for ihcir scientific invcsiigaiions and discov- 
eries, li has *he fwlcnllal for hcing a major, exciting schoo! event. 



Welcome 



Annu.rSel^F«r 






Science fairs allow students to see how science works oiiiside tJie 
classroom -liow .scientisUs invesligale and learn alK>ul ihe wtnki 
in wtiich we live. 'IVniay more than ever, siudenis neeii lo 
understand and appreciate science: Scientific discoveries th;^t 
aflecl llieir life and UKtir future are taking place every tlay, 

Vel Si ience f;4irs vary enormously in design, purptxse, and effec 
livemrss.Soine NchrK>lsprcJV}di;suhsianIiaiguidancx!andsup{X)rl 
f( n their sludenLs. Others simply suggest llial Mudents participate. 
t)l;en llien" is no pertinent information lu help students plan and 
carry out their projects. If information is available, it is olten 
superficial or incf^mpleie, 

IX'spite its potenliai for bt*ing (^ne of the most exciting parts of 
your science curriculum, a NCientx? fair can he a source of 
fnistration, l€)o. l-aced with t!ie prospect of guiding students 
through the dynamics of a seienct* fair, you may find few re 
scHJfces lo share with your pupils. Often, resource material is 
limited to tw*o or Uiree mimeographed sheets provideii by the 
iiirecic;r oi the science fair. No wontler many teacluTs fiiui 
science fair lime a frustrating lime. 
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if you lour a typical K4:k!ncc fair you aic likch lo find, 

• Too many volcantKrs and solar system models; loo lilUc origi 
na!ay and planning 

• A miilUiuiic of projects hastily consirucied one or iwo nights 
Ixfore ihc science fair opened 

• Projects that lH!ar ihe unmistakable signature of Mom or Dad 
Projects that totally lack sulxst^intial reseaah or background 
investigation 

• PcK)rl y coastniclcd projects that fall apart or ct)Uapse alter a few 
days 

• Projciis that appeared last year, and the year befisre, and ttie 
year iK^fore that 

• Frustrated parents and uninterested students 

• A low level of participation liy a single class or an eriiire s.liool 

When interest in a science fair is low, a lack of direction and 
information may be suspected. Many suidenis may feel lhal iliey 
are cast adrift in a sea of iK^wildcring information with no rudder 
to steer them nor star lo guide them. For most sludent^s. planning 
and carrying out a science projcxl may be a lesson in h usi ration 
u> say nothing of the effects tm their parents or teachers. 

This lK>ok is designed to be a convenient ready a'ferenc e that 
helps teachers guide their students through the exciting and 
dynamr" world of science. Its i:once|U of effectiveness in a 
science t^ir h not baxsetl on the numtier of ribK ns awarded and 
wof . Kather, il placrsa premium on the /m^o^av of science — on 
helping to develop successful thinkers, n.A on trophies and 
awartLs. This hook provides tlie ideas, strategies, and lechnicjues 
you need to help students appreciate the world ol seien<. e and 
Oieir place in it- including a host of expli 4 ;3iions and discoveries 
lhal will endure long afttT the last display iias lieen taken down. 

This lK)ok is a systematic guide to the design and development of 
a successful science fair. U is intended to stimulate higtier levels 
of panicipalkm, well-designed and funci'^^iai projects, an abun- 
ilance of originality, and your students* deeper appreciatioii c?f 
how they can actively participate in ihescienlinr world. In shun, 
these ideas will stimulate: 

• Cireater student participation 

• (ireater creativity, originality, and overall cjuality 

• Cireater use of investigative skills and problem soK ing 
activities 

• A more positive altitude towaai S4 ientx- 



I'^/erythins you need lo develop and prommc a suax'ssfiil scl- 
once fair Is inc luda.1. We Mij»«est lhal you take lime to read Ihe 
dilferenl scciiuns and lo dlscuiss ihcm with your students. IjcL 
students know thai taking part in the science fair is not only 
excilinii in iLself but will bring Ihem a deejKT api">recialion of 
scientific prcK!Csst!s and prcK?ciiure.s. 

As you discuss the diJTcrent sections of this bixik with your 
siutk nis, invite their comincnLs. Ct ive them a chance t€> contribute 
llieir ideas lo the science fair, and you'll be guaraniccinj^ their 
motivation throughout the entire event. Above all, make it clear 
to lliem that p;micipaiion and involvcmcni — not ribbons and 
lr<>phie.«»--are Uie cnicial elements of tlie fair. 

I he ideas and strategies in this book are olfered as suggeslions, 
not as absolutes We enanirage you lo make additions, subirac 
lions, and changes according to the needs of ^ur science fair. 
Ytiu rnay find it useful to duplicate ihc^e pages no that sludenis 
and parents can use them as your science fair progresses from 
plan to reality. You, your students, and your students' parents will 
find valuable ideas garnered from science fairs throughout the 
c()uni y - procedures t(j ensure the success of any science fair. 

The projects, simiegies, and formate presented here arc designed 
u i give your sludenis a fresh , excil ing i>ers|xrcii ve on the scieni ific 
world. Their panicipation in a carefully crafted science fair c:an be 
tieir .starting point ftjr self-initiated investigations inlo the world 
around them. More ifn{X)rtanl, this book and your science fair 
offer your sludenis an enjoyable and worthwhile look at the 
wonders of science -a kx)k thai can last well beyond their 
projects and their school cLiys, 



A NOTE TO PARENTS 
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IS YOUR CHILD AHOIJTTO PARllCIPATE in a science fair? Arc 
you or your child wondering what lo do or how to do it? Are you 
feeling nervous, anxious, or confu^xl^Thcn this book Is for you! 

Science fairs can be one the most exciting paas of ilie eaiirc 
I school curriculum. They provide children witli an opportunity to 

^ explore the mystcritai and marvels of the world in which we live 

I and to develop an ap^^reciation for the work of scientists. Yet for 

many families the announcement of an upK:oniing science fair can 
be an upsetting experience. Parents and children ask; >low do we 
get started? Where do v lict informatiort* What should the final 
projea look like? How much lime do we need? Patents some- 
times fed that schools do not provide them willi cnouf,h informa- 
tion on how to plan and carry out a projea. Without guidelines, 
families may forced to improvise, hastily carting a last-minulc 
project into the school gymnasium moments before the start of 
the science fair, 

1 his book provides you and your child with a thorough, system- 
atic approach to developing a successful science fair project — 
but it will not guarantee that your child will win a first-place 
ribbon or the grand prize trophy. The intent of ihis book is lo help 
your child enjoy the processes of science disawery instead of 
focusing on winning a prize. Success is not defined in terms of 
how many awards your child's science fair projc*ci earas bu! by 
how well your child uses creative and invc*stigalive skills to 
discover more alx)ul his or her worid. 

The ideas, activities, and procedures outlined in this book will 
guide you and your child through an enjoyable and fascinating 
experience. Included arc: 

• How to plan and develop a project 

• Sources of infonnation and guidance 

• Succc*ss factors that contribute to a display 

• A host of potential projects and ideas 

• How to assemble a project and write a report 
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• Standards used by science fair judges to evaluate projects 

• A plan of action lo ensure thai the projea will not have lo Ik* 
completed the night lK*forc the fair 

Participating in a science fair can be a source of enormous 
satisfaction for your child, hut it also means lots erf planning and 
work. It Is important that you offer encouragement and supjiort 
whenever and wherever ix)ssiblc — not con^cting the aaual 
projea but rather helping your child discover his or her own 
solutions. The value of a project lies in the amount of cffoit your 
child puts into it, not on how much work you conuibute. Learning 
to solve problems is something scientists do c^^-ry day. That 
experience will be an important f«rt of the work your child does 
in developing his or her project. Instead of building the entire 
project, we encourage you to build ideas in your child's mind. As 
your child works on a selected project, ask: 

• What else could you contribute here? 

• How would a scientist solve this? 

• What other solutions can you think of? 

• Is there anoilier possibility? 

• Can wc look at this in another way? 

• What else could we add? 

• How do you feel about this prcj'^'* 

• Arc you pleased with your effort? Why? 

• Do we need anything additional? 

Wc have designed this bcx^k to provide you and your child with 
many enjoyable experiences as you participate logell.er in the 
selection, investigation, andconsU-uaion of a science fair project. 
We encourage you to support your child's efforts at every step - 
guiding and encouraging whenever necessary. Yourchiki's project 
can provicie your entire family with many enjoyable hours to 
gether — ^lime that will have a significant impact on your child's 
scholastic and personal growth. 

Tkachkrs: You may want lo rcprcxluce this and send it home \\ iih 
your students. 



To PARENTS: INTRODUCING 
OUR SCIENCE FAIR 



Dear Parents: 

Scx>n your child will be taking part in an exciting school event— a science fair. Science 
fairs offer children experiences in exploring beyond the classroom to undersiand more 
about their world. Investigating a sdcclcd science topic in detail can open up new vistas 
and a new appreciation for not only this planet but llic worlds beyond. 



and altitudes he or she needs to make this project a valuable experience. Hut do 
encourage your child to do most, if not all, of the work. Parents sometimes want to b' iid 
an entire project, to make it "perfect.** It is more important that your child wrestle witli 
problems and try to solve them, because learning is in llie doing. Guide your child 
whenever and wherever you can, but let the final project reflect your child's individual 
effon and design. 

To help you in helping your child as we prepare for the science fair, I will be sending 
home instructions and suggestions throughout the coming weeks. These guidelines 
will give you and your child some ideas on how to acatc an effective project. i:ach sheet 
will show mctiiods and processes that families can share tliroughout the science fair 
experience. Plan to lake some time every now and then to talk these suggestions over 
witli your child. 

Kcmember that your child's success in our science fair will not be measured by riblx)as, 
trophies, or certificates. Your child will succeed by learning and understanding more 
about scic:nce and how scientists work. Awards are secondary. 'I he real goal of the 
science fair is stimulating your child's curiosity about llie world. 

I look forward to your jiarticipation in our upcoming science fair. Please call any lime 
during the preparations and during tlie fair with your questions and suggestions. Ul's 
work togetlier so that our science fair will be a memorable and pleasant experience for 
your child. 

Sincerely, 



You can reach me at: (Phone) 

between the hours of - and (days) or and (evenings) 




1 would like to invite you to 
work along with your cliild as 
he or she selects, investigates, 
and reports on an appropriate 
area of science. With your in- 
terest and your encouragement, 
your child can develop the skills 




1 ■ What is a science fair 

PROJECT? 



A SCIENCE FAIR PROJECI^ IS A PKESEINTi AllON of an expert 
mcnt, a demon^ation, a research clTort, a collection of scientinc 
items, c*r a display of scientific apparatus. It represents tlie efibrt^s 
of a student's investigation into some area of interest and pro- 
vides a way for the student to demonstrate the results of tha^ in- 
vei^igations, A science fair projcdl is a unique way for students to 
satisfy tlieir own curiosity about tlie worid around them and to 
pom: questions for which they must seek out answers. It is a 
venture (and an adventure) into the world of scientific researvh 
that goes beyond lessons in the classroom o* chapters in a book. 
Through tlic development of a science fair project, students gain 
a f njt-hand appreciation of the work of scientists and the value of 
their discoveries. Projects allow students to experiment, make 
decisions, form and re-form hypotheses, test and examine ideas, 
seek solutioas, and mast important, learn more about themselves 
and their world. 

Science fair projects consist of three essential comjxincnts. Each 
is discussed in more detail later, 

■ Display Unit 

The display unit forms the background for the project. It should 

be built of sturdy materials to 
provide a structure for a vertical 
display of graphs, charts, pho- 
tographs, and other printed in- 
formation. Usually three-sided, 
it includes the name of Uic 
project as well as other infor- 
mation that is vital to observers. 



■ Exhibit 
Materials 

The exhibit materials consist of 
items collected or demonstrated 




2 Wjiat Is a Science Fair project? 



by ihe student, a set of apparatus, or the exFK,*rimcnl ihc student 
carried out during his or her investigation. Display materials give 
the science project a tlircc-dimcnsional cfTctt and allow others to 
observe the actual materials 
involved in the student's inves- 
tigation. 



■ Written 
Report 

It is important for students to 
keep a written record of their 
investigatioas. This record out- 
lines the original problem the 
student chose and the means 
and methods used to inve^ii- 
gate it. Jhc written report should 
be accurate and easy to read, 
anc It should give a clear sum- 
mary of tlie entire project. 




The final project a sUjdent sets 
up for a science fair is limited 
only by his or her imagination 
and curiosity, t^rojccts have 
taken many forms and dcsigas 
over the years — each ihc end 
product of a question a sludent 
had about the world of science. 
Helping siudente develop and 
expand a det*per appreciation 
for scientific investigations may 
be the mosi important by-prod- 
uct of a science fair project. 
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Keys to a successful 

PROJECT 



SUCCUiSS IN A SCIENCE FAIR can be judged by a number of 
slandards, but il should noi be measured by ribbons, trophies, or 
other awards. If you, the student, have selected a topic, irjvesli- 
gated it ac(X}rding to your own design, and reported the results of 
that invc^igalion in the form of a display and a written report, you 
have succeeded. Winning "first place" or being "grand cham- 
pion" is certainly praiseworthy, but your goal in taking part in the 
fair should be to investigate an area of inlerosi and to discover 
new things alK)ut the area you choose, 'Hie satisficlion of making 
these discoveries will last far longer liian blue ribljons or gold 
medals. 

1 Icre is a list of facton* that you can use to evaluate your project 
and tliat your parents and teachers can use in judging it. Use the 
list throughout your invcsligatioas and also upon completion of 
the project to gauge tlie appropriateness of project features. Put 
a checkmark beside each factor to assess the cxmiplcied project. 

■ Does the project represent the student's own work? 

Although students may receive help in investigating their topic 
and designing their respective pr<)ject.s, ll>e final effort must be 
the student's — not drat of a scientist, teacher, parent, t)r other 
adult. 

■ Is the project the result of careful planning? 

Successful projects cannot be accomplished overnight. They are 
the outcome of a systematic plan of action carried out over a 
period of time. A hastily constructed project undennines the 
value of the science fair. 

■ Does the project demonstrate the student's crcativity 
and resourcefulness? 

Students should be permitted and encouraged to a)niribule Iheir 
own ideas and ingenuity to the design and development of a 
particular project. 

■ Does the project indicate a thorough understanding 
of the chosen topk:? 

Students need to investigate their chosen area as completely as 
possible. Doing .so will lake time. The project mu.si reflect the 
results of those investigations done over an extended period. 



KEYS TO A SUa:ESSHlL PKOJKa' 

■ Does the pro^fit incliute a noti^iook, written recordL» 
or final report? 

'Jlic display should include a written summary of the inwsltga 
licm. Such a record provides observers with additional informa- 
tion on the sulked and documents the «u<tent*s wwk. 

■ tkxs the profect iodiide a number of visual aUte? 

Photographs, charts, diagrams, graphs, tables, drawings, or even 
paintings liven up any display and make it more intcrc^ing. 

■ Is the pro^ct sturdy and wdicoustrudted? 

Using the proper materials and being careful in s^sembling a 
project are important, paiticulariy if the display will be standing 
for several days. It must be within the required size Hmitatiom 
and should reflea a degree of permanence, 

■ Are all s^;ns and lettering neat and accurate? 

The quality erf* a display is often }udgt*d by the attraaivene^ of 
Signs, titles, and written descri[<ioas. 

■ Dixs the project meet all safety ra^uimnents? 

When electrical items, specimens, or chemicals arc used in a 
display, care must be taken to ensure the safety of any obsei ^rs. 
The display of any live organisms is discouraged 

■ Is the display threendimensional? 

In addition to ilie background and accompanying written report, 
the inclusion of i^mpl<^, apparatuses, collections, or other items 
is vital to tlie pnojeci. lliesc should be attractively arranged in 
front of the background display. 

■ Is all information accurate? 

Any fiata gathered from outside resources, such as printed mate- 
rials or interviews with exf^rts, and data obtained from atperi- 
mcnts must be presented accurately. All questions about data 
must be resolved before including them in a report or on a 
display. 

■ Docs the dbplay present a complete story? 

The student should illustrate the topic dioscn for investigation, 
what was done during the investigation, the results, and a 
conclusion. In other wortis, the project should have a beginning, 
a middle, and end. 



For TEACHERS: HOW TO 
MAKE YOUR SCIENCE FAIR 
SUCCESSFUL 




HirrriNG on a SCIENO: fair can intimidate even the most 
well-intentioned educator. Ilie ^ mount of lime and work lliat 
precedes a successful fair often seems enormous. Ne\^^rtlielcss, 
the payoffs oin be tremendous: students who gain an increased 
awareness of the importance of science in their lives and are able 
to investigate areas of interest that add to that knowledge base- 
Here are some suggestions you may wish to consider as you 
prepare students for an upcoming fair. Use these ideas through- 
out tlie weeks preceding and during ilie fair to create a memo- 
rable event that students will look forward to in succeeding years. 

The reward is in the doing. 

Emphasize to students that the object of tlie science fair is not to 
win first place or a blue ribbon but rather to participate. Some 
i^udenis may suspect that you don't mean it. You can ignite Iheir 
interest by announcing that everyone who enters will rcxeive 
some sort of recognitionr— whetlicr it l>e in the form of a letter of 
appreciation or an announcement in ihc schcx>l newspaper. In 
short, everyone who enters wias. 

Tie the fair In to other subjects. 

Often science fairs are done in isolation from otJicr areas of 
learning. Try to incorporate some of the strategics in this book 
throughout the school day. Tor example, writing the projea 
report can be part of English lessons Rescardi for the project can 
be a part reading lessons. Math skills can be reinforced through 
the measurement or estimation of projea amounts and quanti- 
ties. Social studies lessons can include an examination of famous 
scientists and their contributions. In short, a **whoIe curriculum" 
approach to science fairs can maximize interest and participation. 

Involve the whole school in the team. 

Work along with other individuals in your school to provide a 
team a{:^)roadi to the science fair. For example, ask the librarian 
lo prepare a special dfepJay of bcx^s about scienc* experiments 
or famous scientists. Have the principal visit class to talk about 
other science fairs. Encourage the reading j^xiialist to prc^nl a 
story or lesson with a science thCToe. Ask a colleague to visit your 
room to share a science-related liobby or area of interest. 
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lavoKne the conununily, 

del Students involved in promoUng the science fair. I lave them: 
Create a cla.s&r(>t)nt or school newsletter. Distribute letters and 
notes to parents. Send invitations to the principal or other school 
ofiicials. Write news releases about ihc fair and ^nd them to the 
ItKal newspaper. Students may wish to extend an invitation to a 
IcKal scientisl or colle^^c professor lo visit your class and explain 
a concept or demonstrate a scientific principle. Invite parents and 
otlier cx^mmunily |>coplc to bring in rock collections, lelescopL's, 
c^r vacation slides to share with your students. 



Students may wish to pro- 
mote the science fair 
throughout the school by 
setting up a panel discussion 
in diflferent classrooms (se- 
lected students can be desig- 
naied experts in a particular 
field). In addition, pupilsmay 
want to prepare a demon- 
rtration for an all-school 
assembly, conduct a ques- 
iion-and-answer c|uiz show 
via the inlcrcx^m system, or 
produce a special videotape 
for younger students lo view. 

Finally, special displays or 
projects set up around the 
school, especially if tlicy are 
coaslruaed by your students, 
can go a long way toward 
stimulating interest and high 
levels of participation. 
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School Bulletin 




Keep parents informed* 

ITiis bcK)k provides you with a number of forms, letters, and 
notices you can send to parents throughmit the weeks prior to the 
science fair. Let parents know that you are eager to provide any 
additional infonnation they nec*d. You may wish to set up a 
special newsletter for parents, call parents periodioiUy to offer 
assistance or guidance in project preparation, or meet with them 
afta- school or in a special evening meeting. Above all, try to 
alleviate their fears and uncx*rtainUcs about the upcoming fair. In 
addition, impress upon them the necessity of supporting their 
child's clTorts, not consimcting their child^s projea. 
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Establish a long-range timetabk and stkk to it 

A ni;^jc>r faaor in unsuccessful science fair projeas is lack of 
profier planning. Use Uic limelables in ihis book lo ensure Uial 
students arc alloiling enough time for sufficient investigation of 
their areas of interest Make sure your students — and their par- 
ents, loo — understand that science projects must bui investigated 
and cxmslruaed over a perioii of lime and cannot l>e done in the 
one or two evenitigs preceding the fair. 

Don't kt "^fear of science^ stop yoii« 

Nol being scientifically oriental shouldn't discourage you from 
conducting a science fair. Join forces with another teacher: 
Kslablish a pannersliip and plan tlie event jointly. Locate parents 
and community members with science backgrounds. Invite ihcm 
to visit the classriKim regularly lo assist you and the studerUs in 
designing individual projects as well as the entire science fair, 
lliere is no neeci to work in ist>latii)n~a joint effort may he just 
tlic ticket for a productive and successful event 

Keep your principal or supervisor informed. 

Gooii communication is essential lo a suctrssful scicTice fair. Oct 
your administrators involved in the dynamics of ihe fair and 
frequently solicit their advice on how to promote your students' 
efforts. 

Keep it exciting; make it fun! 

AIk>vc all, demonstrate by your own attitude that science fair 
projects are fun. Vour attitude toward the fair goes a k>ng way 
toward ensuring its success. IjcI students know how enthusiastic 
you are about the event and they will match your eniliusiasm. 



Two SCIENCE FAIR 
TIMETABLES 



SUCCESSFUL SCIENCE FAIR PROJECTS take planning. Trying to 
f>ul a projea and rcjxirt together a few nighls before the sched- 
uled opv'!ning can lead to disaster. Besides submitting a hastily 
construdcd jvojccl, the i^udcnt fails to develop an appreciation 
for the lime and efTort scientists need to conduct their investiga- 
tions. Planning a project well in advance allows sufficient time for 
the necessary research, ihe txjasiruclion of the display, the 
writing of the report, and the assembling of the final project. It 
also provides some leeway should cUfTicullies arise in research or 
in obtaining vital materials. 

The timetables that follow can be used by science fair c<x>rdina- 
tors, Icachera, parents, or students. A 12-week and a 6'Week 
timetable are provided, but students should use the 3 2-weck if at 
all possible. 'IVelve weeks provide suffickini time to design a 
project, gather necessary data, develop a written reixjrt, and 
follow through on all components of a successful science fair 
projea. Of course, circumstances may be such that the 6-week 
schedule must be followed. 

As soon as you know tlie daieCs) of tlie science fair, use a calendar 
to count back for 6 or 12 weeks fn)m the opening dale to find 
when preparations .should begin. For example, if a science fair is 
schetiulcd for April 1, a U wcek preparation should begin on 
January 1. 
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I 12-Week Timetable 

J? Datcoflhe science fair 



^i^i* ^ J*".* ^^^^^ iK-gin working on ihc project (crouni back 1 2 wix^ks from 
t^iS*^ i?^>^ science fair ofX.Tiing dale) 



Week 1 

• Chi>osc a topic or problem to invcsligalc 

• Make a list of resources (school library, conimunily library, 
places to write, peqilc to inlervicw) 

Week 2 

• Sclea your reading material 

• Ik-'gin preliminary investigations 

• Write for additional infurmalion fr<jm business Rrnis, govern 
meni agencies, and so on (sec Resources) 

• Stan a notebook for keeping recc^rds 

• Write down or sketch preliminary designs for your display 

Week 3 

• Ckmiplclc inilial research 

• Inlervicw experts fur mow infurmalion 

• Decide hmv lo set up your invesligaUon cm^ cxperimcni 

• Decide whai maierials you will use in ihe display. Make a Hsl. 

• Sel up experimenla! design 

Week 4 

• Ikfgin org;mizing and reading the materials sent in response 
to your Ictieni 

• Decide whcllier you need additional material from ouliiide 
sources 

• licgin collecting or buying maierials for your display 

• Ik;gin selling up your experiment or demonsiralion 

• Add information to project noletwok as you gel il 

• Start your collection or experiment 

Weeks 

• Learn how to use any apparatus you need 

• Continue recording notes and observations in your noiebtxjk 

• Set up oulline for writlcn rcpon 
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Week 6 

• Gather preliminary Information in n<;>icbcK>k 

• Wcirk on first dr^fi o( wrillcti report 

Week 7 

• Start aisvsciribling display unil 

• Continue reairding notes 

• Check books, pamphlets, maga/Jnes for addiliona! ideas 

• Verify infonnation with experli^: teachers, prc^fcssors, ^icn- | 
lists, parents 



Week 8 

• Ik^gin designing dirirts, graphs, or otlier visual aids for display h 

• 'I'ake any pholograpfis you neeii J 

• Record any oKservaiions on experiment ^ 

• IJegin preparing signs, titles, and labels for display unit g 

-£3 

Week 9 i 

• I lave photographs developed and enlargetl 

• Talk with experts again to make sure yc^ur work is aecurrUe -f 
and on schedule J" 

• Itcgin writing second draft of your report ;^ 

• (Continue recording obsen^alions in noietxHjk 

a 

Week 10 

• Write text for background of display and plan its layout | 

• Complete graphs, charts, and visual aids 

• I inish cx)nsirucijng your display 

• Work on final draft of written re}X>rl ^ 



to 



Week 11 

• Complete your experiment or collection | 

• Write and type final copy of written report ;5 

• Do lettering of explanations and mount them on your display | 

• Mount graplts, cliarls, drawings, photographs | 

• Asseml>le apparatus or collection items; chcxk against your list Si 




Week 12 

• Proofread ycnir wfiUen rej^^rl 

• Sei up display al home and dux'k for any flaws (leave 
standing for 2 days) 

• (Carefully lake display apart and transport it lo science fair 
site 

• Set up display 

• Check and double check everything 

• C-ongraiuJate yourselH 




■ 6-Week Timetable 

^ Dale oftlie science fair _ _ _ 

^J^^ Ixrgin working on the projecl (couni back 6 weeks frofii 
science fair opening date) 

Week 1 

• caboose a topic or prot^lein lo invesligaie 
Check resources in siiicK)! or conununily Ul)rary 

• C>)nl;icl ex|x*rts in Ihe field 

• (Jalher all Ihe wriUen material you can Hnd on l!ie lopic 
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Week 2 

• Begin putting your project notcbcxjk together 

• Start collections or exixrimcni 

• Ik:<gin d(fsigning display unit 



Week 3 

• Begin building display unit 

• Design all visual aids 

• Take the photographs you nccxi 

• Complete your research 

• Consult with experts (scientists, college professors, teachers, 
parents) to check your progrt^ 

• Write first draft of report 



Week 4 

• Continue aillecling items for display 

• Continue your cxpcrimenL. 

• Set up your apparatus and lest it 



Week 5 

• Write second draft of report 

• Construct backgiound for display 

• Design and assemble graphs or charts 

• Complete lettering for display unit and mount it 

• Double check your written data 

• ("omplcle experiment and rcrard data 



Week 6 

• Write and type final report 

• Set up display unit at home and lest 

• Traasport display to science fair site, set it up, and test it 



Helping studeiots 



CHOOSING AN APFROPRlAl K TOPIC for a science fair project 
is often the mo5' difficult part of the entire process: So many 
topics to choosfc among, a wealth of information available. No 
wonder students are bewildered. Tochers and parents can help 
provide dircilion and narrow down choice, but the final choice 
of lopic should be ihe student's. His or her mcM;ivation will be a 
critical factor in the successful completion of the project. Parents 
and teachers may pose these questions to help students refine 
their clK>ices and decide on the mosl suitable area to explore. 

■ Interests 

• Wliat kinds of things do you enjoy doing? 

• What area of science interests you the most? 

• If you could be a scientist, what wtnild you like to do? 

• What arc your hobbies or free time activities? 

• What do you like to do on rainy days? 

• What kinds of b<K>ks do you like to read? 

• Which movic*s or TV shov^ might give you ideas or informa- 
tion? 

• What arc your spt^cial skills or lalenU^? 

■ Difficulty Level 

• I low hard will Ihte topic be for you to understand? 

• What problems have you had with this subject before? 

• Are you familiar with this topic or Is it brand new? 

• I>o you think you will nc*ed to gallier a lot of outsule infor- 
mation? 

• Will you bv able to work in this area for 12 (or 6) wt*cks and 
still be interested? 

• What special tools or apparatus do you think you 11 nc^d? 

■ Time 

• Will you be able to spend some time on this projc*ci every 
week for 12 (or 6) weeks? 

• How long do you think you will need to galhcT information 
about Uiis lopic? 

13 
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♦ Are you inlercslcd enough In thus subject to spend a great 
deal of time on it? 

♦ Will you need to set up a special scheciule to complete all 
the things you need to do? 

♦ Do you have enough free lime at home to worl< on the 
project^ 



■ Materials 

• What special materials do you think you'll need for this 
projccL^ 

• l>o you have those materials at home or will you need to 
buy them? 

• Will you need to construct anything compHi^ied** 

• Will you need help in putting the display together? 

• Will you need to order any materials through the mail? 

• Will you be able to buy materials in local stores? 

• Will your materials Ik* incxpeasivc or easily? 



I Guidance 

How much help will you need with your project^ 

Will you be able to do most or all of the work yourself? 

Will you need to consult any experts in your chosen field? 

How much involvement will your parents have? 

Will you be able lo build the display unit on your own? 



■ Safety 

• Will you be able lo follow all safety rules in putting your 
projcxrl logethcr? 

• Are tliere any dangers from equipment or materials associ 
aicd with your project? 

• Will there tc any dangers to observers of your project? 

• Will there be any danger to you at any time during the inves- 
tigation of this project? 

Oftentimes students select a topic simply because everyone else 
has sclectcxl it (tlial's why there are so many volcanoes and solar 
system displays at mcxst science fairs). Students need to under- 
stand that the choice of an appropriate topic depends on several 
factors lliat must be discussed and agreed on before the project 
is begun. Of course, the primary criterion will be: Is it something 
the student is imly interested in pursuing? Allowing students to 
explore self-chcxscn arc*as of interest will be a major factor in 
making the science fair a positive learning experiencx\ 
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Suggestions for 
projects 



AS MENTIONED ALREADY, many sludenls find that selecting a 
lopic is one of ihc mosl difficuk parts of the cniire .science fair ex- 
pCTicnce. With so much to choasc from, students are often over- 
whelmed by the enomious variety of potential subjccLs they can 
explore or examine- Making a decision on the most appropriate 
topic can be a time-consummg and mind-boggling exfxrriencc, 
not just for students, but for teachers and parents, itx). 

Tile lists that follow are intended to provide a selection of 
potential topics for students to investigate. These lists arc not 
intended to include all possible topics but rather to offer a 
diversity of subjects from whidi students can choose. It is impor- 
tant to note that the levies have bcxn anangcxl by grade levels to 
make selection easier. To do this, we consulted leading sciencr 
texts at each grade level to identify topics includcxl in the science 
curriculum for that grade. That is, each of the lopio? on a 
particular list is normally lau^it at the grade for which it is listed. 
in addition, several experts in different fields were consulted for 
their ideas on potential topics for each grade level. Thus, sludenls 
have the opportunity to select a topic commensurate with their 
intercut as well as Uicir specific grade level. 

This does not mean that students should t>e restricted to any 
single list Kncourage students to s^'lecl a topic in keeping with 
their desires and interests; not ncarssarily because it appe^jrs on 
a list headed by their particular grade. As teachers and i>arents 
guide students in the selection process, enwuraging the explo- 
ration of a topic not commonly taught at the sludenlVs grade is 
certainly appropriate. These lists represent many grade levels 
and many ability levels, within grades. We've provided some- 
thing for everyone acioss the grades as well as within a specific 
grade so llial gifted, on-level, and remedial students will find a 
host of scientific fx>ssibilities to investigate. 

'Hiese lists also provide a diversity of possibilities in each of ih^ 
three major areas of science: life science, earth and spaa* s^icncr , 
and physical science. Ilius, students have an enonmm.s range of 
topics in any discipline. Teachers and parents should assist 
students in examining the widest possible range of topics before 
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making their final dioicc. Jusl by cxplorinj; possible topics, 
students disawer the magninccncc and divcnsily of the world of 
science and the enormity of its possibiliiie^i, 

llic potential topics li^cd within eacli grade level arc organized 
into five categories: experiments, demonslratioas, roiearch, col- 
lections, and apparatus. Ttiesc categories are not absolute, they 
overlap; but focusing on the types of projects possible helps 
students narrow down their seleciions. 

■ Experiments 

The type of projea most often presented at science fairs is the 
experiment. These presentations allow students to pose a prob- 
lem, design an experiment to 
investigate that problem, re- 
cord and reiX?rt their results, 
and make conclusions l>ased 
upon those results (see the 
section on the scientific 
method), llie final project is a 
display of the steps the student 
t(x>k , any successes or failures, 
and the imp! icat ions of the data. 

■ Demon- 
strations 

In this type of project students 
demonstrate a particular science 
principle or fact. The demon- 
stration should Ik: self-con- 
lainc*d; that is, observers can 
operate or manipulate any 
controls, switches, or devices 
needed for the dcmoaslralion. 
Students may wish to demonstrate how something works, a 
science phenomenon, or how something is creatcni naturally or 
in i>ie lab. 

■ Researcli 

In a r(^*arch project, the student investigates a chosen area of 
sdencx! by consulting primary sourcx^s. lliat is, students will 
neai to consult reading materials from libraries, mus(?ums, gov- 
ernment agencies, and tlie like. In addition, they should interview 
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experts: scicnli^, hcaWi care 
wwkcrs, aiunty agents, sliop 
forepersonij, andsoun. Kncoiir 
age on-sile mvc.siigations at labs, 
factories, a priming plant, a fann , 
or fish hatchery. Ilie inlc*ni Is 
for the isludcnl to explore a sci- 
eniinc area in dcpAh and detail 
and to report the findings in a 
vivid, interesting way through 
the project. 

■ Collections 

Cx)!lections arc an asisenibly of 
items 5uch as scaslieils, birds' 
nests, or telephone parts that 
show variety and diversity 
within a chosen area of science. 
Usually, collcaion projects will 
result (mm a hobby or other 
free-time activity. Collections 
need to include as many 
samples as possible to repre 
stmt the mrjgnitude of the lopk*. 

■ Apparatus 

hi this type of project students 
display some kind of scientific 
apparatus or instruments and 
describe their use or function in 
detail. The projcxt should enu- 
merate the imix>nancxr of ilie 
apparatus for boili scientists and 
the general public. Descriptions 
! of how each apparatus is lised 
witliin or outside the scientific 
community would also be ap- 
propriate. 



SUGGKSTIONS FOR P^^OJECTS 



■ Grades 4 to 5 

Experiments 

• Test any rcspt^nscs tci real 
and artificial sweeteners. 

• How do temperature 
changes aficcl a fish? 

• Do preservatives stop bread 
mold from growing? 

• How leaves lose water. 

• ThQ cfTcct of sunlight on 
plants, 

• The efll ecl of crowding on 
plants. 

• How changing the fulcrum 
affects a level. 

• What fabrics make good in- 
sulators? 

• How do charged objects act 
toward each otlier? 

• Materials that are the best 
conductors of electricity. 

• The effect of the height of a 
swinging mass on its en- 
ergy, 

• I low are cryslals formed? 

• Removing sail from waler. 

• Miich foods contain starch? 

• Which scasc organ can 
dctcci: the greatest variety of 
sensory information? 

Demonstrations 

• (Construct a clay model 
(wiili cutaway sections) 
showing the tliree layers of 
the earth, 

• (Create your own fossils, using plaster casts, 

• Make a model of the ocean's floor, labeling each part. 

• Construct a model of the eye sluwing its different parts. 

• Where differcTii flavors are tested on the tongue, 

• Using modeling day, make a cross strction of the skin. 

• What does a magnetic field look like? 

• Using a graduate, measure the volume of several objects. 
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• Sci up a box with two holes in it (for hands lo reach in) con- 
taining unknown objects. Panicipanis rcacli inside and try lo 
guess wb3l the €>bjccts arc by feeling tliem and describing 
their charaaerislics. 

• I'eslinjg minerals for Uieir various properties. 

Research 

• Show how living things depend on one anoiiier ihrough 
food chains. 

• Use fcx)d webs lo show how members in a cointnunily gel 
their energy. 

• lUustrate how animals live underground 

• What are Uie types of jobs bees have in a honeylxre colony? 

• How arc bees helpful lo humaas? 

• Ants and their jobs. 

• Show examples of parasite and hcxst relationships. 

• Diagram the parte of trees or flowers. 

• The life cycle of nonseed plants, 

• Prepare a nature guide lo plants and ircvs on the school 
groimds or in your neighborhood, 

• I low plants make food. 

• I low animals and plants adapt in order to survive. 

• Types of bird beaks and their function. 

• animals hibernate. 

• Pick a career in science and tell about it. 

• Kxamplcs of potential and 
kinetic energy. 

• Leam about iasulaiors and 
conductors. 

• 1 low rocks arc formed. 

• Uses of rocks and minerals 
in everyday life. 

• The formalion of coal, 

• Ovdri the Gulf Stream or 
any other rnaj()r wami (jv 
cold-walcT current. 

» Using resources from the 
sea: advantages and disad 
vantages, 

• All aliout the wind chill fac- 
tor, 

• How air temperature 
changes- 

• The IJeaufon wind scale, 

• Chart sinnlarilic*s and differ 
ences iKlwcen the planets 
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(tempcralurc, dislancc* from sun, moons, length of day, and 
so cw). 

• Everything you wanted to know alx)ul Saturn (or Mars, cjr 
Neptune, or Uranus . , 

• Record local temperatures (at regular intervals) throughout 
ihe day for several weeks. 

• Compare prcdiacd weather with actual weather. 

• 'llie digestive system and how it works. 

• From cells to systems. 

• Itie human ear and how it works. 

• What is colorblindness? 

• The history of measurement. 



Collections 

• Oay models of animals that live in grou^is. 

• Start your own ant a)lony. 

• Collections of any of tiie fol- 
lowing: leaves (fall foliage or 
giecn), pine cones and/or 
needles, weed seeds, planus 
that reproduce without 
seeds. 

• Make casts of animal tracks. 

• Birds' nests; collect the maie- 
rials used in building nests. 

• Monocot and dicoi seeds 
and/or flowcn*. 

• Simple machines used in 
everyday life. 

• Start a a)llecijon of rocks 
found in llic area. 

• Collect some common min- 
erals, 

• Use piaures to show ex- 
amples of animal popula- 
tions-, herds, colonies, schools, and so on. 

• Display piaures of herbivores, carnivores, and omnivores. 
Label them and list the foods they eat. 

• Collect items that show difTcreni forms of energy (chemical, 
light, sound, heal, electrical, mechanical). 

• Demonstrate different types of animal teeth. 




Apparatus 

• Construct a homemade thermometer. 

• Series and parallel circuits. 

• How to make electromagnets. 
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• Make each of the following and dcsaibe how il works: ba- 
rometer, anemometer, wind vane, rain gauge. 

• Conslrurt a balance and invent your own measuring syslem 
to measure maltcr. 

• Make an elearic qu<^ton txiard. 



Grades 5 to 6 



Experiments 

• !low water In different kinds of plant stems. 

• Docs a temperature change in water affea a fish's rale of 
breathing? 

• What are some behaviors of earthworms? 

• What kinds of foods do certain types of birds prefer? 

• Is air matter? 

• Forming compounds. 

• How heating water affccis the rale at which materials dis- 
solve. 

• Factors affecting how fast liquids will mix. 

• Boiling points of liquid substances, 

• In which liquids will an ice cube float? 

• Freezing points of different liquid sulxstances. 

• What effect docs size of particles have on how fast a solute 
dissolves? 

• How to make water welter. 

• Wlial metals and/or materials will rusL^ 

• Good and p(x?r conductors. 

• The effect of type of circuit 
used on the briglilncss of 
light bulbs. 

• Ilow does the cx)lor of an 
objcxl affect how warm ii 




• Where Ls the best place to 
petition solar heating units? 

• Can the wind be used to 
make electricity in tiie area 
where we live? 

• Is a solar collector a feasible 
way to heat water? 

• Are there solid panicles in 
the air we breathe? 

• The effcci of dilution on 
rcducing water pollution. 



ERIC 



1v> 
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• What materials are biodegradable? 

• What cfTccl doc*5 the color of an iicm have on the amounf of 
.solar cnciiBy it absorbs? 

• Observe doud patlCTiis for several weck$> and try to predict 
the weather. How accurate are your prcdiaioas? 

• (k)ntroiling eye blinking. 

• The effect of removing minerals from bones. 

• llie effect of different kinds of physical activity on pulse 
rates. 

• I-aclors affecting condensation. 




Demonstrations 

• Plant a doz:en lH:an seeds. 
After they have sprouted, 
describe the changes that 
have occurred at intervals of 
5 iteys, 

• Make a nicKicI of a cross sec- 
tion of a leaf 

• Using real flowers, oKserve 
with a magnifying glass and 
locale their parts. Make a 
ilower ancl iis pans from 
ntcKieling clay. 

• Sprout seeds without using 
soiK 

• Build an earthworm farm. 

• Ocale and label the parts of 
an imaginary insect. Include 

all the body parts needed by a real insect, 

• Where does water come from? 

• Illustrate and name the birds thai use discardctti birds' nests, 

• Collect materials thai birds use and conslrui I your own set t>f 
bials' nests. 

• Pick an animal community and display it in a diorama. 

• Create a terrarium. 

• Make a model of an atom, 

• Create models of a variety of common moleciiles. 

• I lave participants guc*ss the contents of a wrapjx^d box by 
using indirea evidence. 

• Construct the two types of circuits. 

• C^^mpare and contrast the different tyjxrs of Ixitleries. 

• I low glaciers change llie land. 

• Construct a spider web (using twine or rope). Auach mcnlels 
of different spiders or im|X)riant facts about arachnids. 

• Make papier-macht glotes and sun. Use iJiem to demon- 
slrale the changing seasons. 



I 
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• C^insmici a a^lkf map of Norih America. Name and lalxi the 
major air masses. 

» Use ccHlon ball?* lo make clouii formalions. 

• Cover boxes with black paper and punch boles through ihc 
back in paUerns tliat represent consielUuion?^, Piii a li^hi 
source iK^hind the lK>xes. 

• t:<msiruc1 mcxlcls of constellations usinj; modeling clay, 
papier mac!i£% or other appropriate materials. 

• Make a working model of muscles and btincs in ihc ami or 
leg, 

• Prepare culoul drawings of the difTercni major parts of the 
skclcial system. Ciiallcngo participants lo assemble them, 

• Using a lifc-si?.cd paper model of a body and two different 
cx:>lor5 of yam, show the circulatory system, 

• Set up a display to test tijc lung capacity of different indi 
viduals, 

• Use an art medium of your choice lo make a model of the 
human heart. 

• l^emonstrate eclipses of the sun and moon, 

• Using models, show the causes and elf eels of tides. 

Research 

• Study a local bird |X)pulalion, recc^rding the number and 
tyiU's of birds that visit a feexier, (iraph your findings. 

• I low plants gel materials for food making. 

• What is respiration? 

• lX)inparc pliolosynlhesi.s 
and respiration 

j ♦ IIow flowers pn^duce sec%ls. 
i • Who are the inveilebrates? 
j • The worm family. 
I • All aliout echinoderms. 

•Tlie structure of a llsh, 
J • Chart the similarities and dil 

ferences iKiween reptiles 
j and amphibians. 
{ • The life cycle of a frog, 
j • The snakes of < mr urea, 
I ♦ Interesting facts at>out birds. 
! • The structure of bird b( nies 

and fc'alhcrs. 
' • 1 low milk is pasteiui/ed. 

• Wliat are marntnaLsi' 

• l A'erylhing you wanted U> 
know alxHU the platypus. 
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• Gestation pcricnls of diffcrcnl manimals. 

• All about koalas (or other Australian animals). 

• Characlcrisiics of the five groups of vertebrates, 

• A whale of an assignment or all about whales. 

• Endangered and llircalencd species of animals and/or 
plants. 

• Environmental eflfeas on the siitc of anima! populations, 

• Succession in an ecosysiem. 

• Ri^search a science career lhat intcTcsls you. 

• Make a time line of a famous st ienlisrs life, 

• So you want to be a zoologist (or boli^inist. microbiologist, 
chemist • . ,)? 

• Graph the numbcns of kinds of animals In the major animal 
groups, 

• I^aunch helium-fiUed balloons (including your name and ad- 
dress on a return postcard). Record and chart information re- 
ceived from resj>ondenls on distance traveled, wind direc- 
tion, and elapsed time. 

• Cx)mmon uses for elements. 

• I low the symbols for the clcmenis evolved. 

• Solulioas and suspensions kmnd around me. 

• Products lhat result from 
cliemical changes. 

• Electricity— tlie enei^y 
around us. 

• Uses of parallel and .series 
circuits, 

• The impact of Micfiac! l-ara 
day's work, 

• Rules for elcxirical safiny, 

• Sources of energy. 

• Major kxratioas of a^al, oil, 
and natural gas. 

• I low are tlic major sources 
of energy used to produce 
electricity? 

• The greenhouse effect: I lew 
will it affect llie earili? 

• Nuclear energy: benefits and 
problems, j 

• Ways to conserve energy. 

• Physical and chemical weathering. 

• 1 low fo prevent soil erosion. 

• Water irealmcml plants. 

• Effecis of acid rain. 

• Major sources of air, water, and land pollution. 

• Preventing pollution: different ways, dilTcrent mfihods 
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• Ml dbout air masses, 

• TIk' global wind bcils. 

• St;wrc wcalhcr phunoincna. 

• Cold and warm fronLH: What an: tlicy? 

• Wcalhcr records and cxircincs, 

• What is astronomy? 

• Tnc life cycle of a Mar. 

• rhc skeletal ^ysicm, 

• Joinus of our Ixxiics, 

• Activities of voluntary and involunlar)^ inuscics, 

• 'H^c artiricial heart- 

• The function of the respiratory sy.stcm. 

Collections 

• Observe eariliworms by starling your own farm. 

• I>ifferent types of invcrtcbraii*^. 

• Hie artliropocls. 

• 'l'yix\s of fish scalcis. 

• Turtle jihells. 

• Collect different lyjK's of bird fcallicrs and identify ihe birds 
ihcy came from, 

• Form bird lK*aks from clay. Show htnv beak ^hajx' adapted 
to the f(X)d each bird caus. 

• Collect discarded birds* nesLs. 

9 Using plaster of paris, make and paint sevenil different Hie- 
si?X' birds' eggs. 

• Assemble piclures showing different ecosystems. List planl 
and animal populations in each. 

• Common com|>ounds in our environment (including chemi 
cal formulas). 

• Collect piclures of fossil fuels and by-products of f ossil fuels, 

• Display household appliances and their wattage (can also 
include cost of operaiicm per hour). 

9 Biodegradable and nonbiodegradable materials. 

• Collect and label pictures of clouds. 

• Display weather maps from newspapenj, showing air 
masses. 

• Make replicas of the three types of galaxies. 

• Draw and lalK*! ilie parts of the heart frtnn several animals. 
» Assemble a eollection of moHusks. 

Apparatus 

• Micmscopc^: a magnificent invention 

• Telescopes, patliways to the stars. 

• Ilow a generator produces energy. 
» How to a)nstrucl a wet cell. 
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• Build your own solar heater or cooker, 

• 1 Vpcs of solar healers. 

• Turbines and their UvSe in pfotiucing energy, 

• Galileo and the telescope. 

• Wliat is a radio telescope? 

• Using a weaUier map of the United Slates, choose major 
cities and chart the weather for each city, using appropriate 
weather symbols. 

■ Grades 6 to 7 



Experiments 



• C^an nonhving things grow? 

• 1*he effect of Hght on plants, 

• l low does root fX)silion affect plant growth^ 

• Faaofs affecting germination, 

• Will bean stems grow downward if the only light source 
comes from Iwlow? 

• resting acids and bases to determine their pi L 

• Use red-cabbage juice to dcicrmine whether materials arc 
acids or bases, 

• Factors ilial aff xl leaf decay. ! 

• The effect of colored light 
bulbs on the gro\%th of 
plants. 

• Factors afTcxling wave frc 
quency, 

• The compasilion of soils in 
your area. 

• Ways to desalinalc sail 
water, 

• At what temperature does : 
condensation svjn? 1 

• The relationship of relative 

humidity and barometric reading*^ to changes in the wealiier. 

• The effect of repetilicm on reaction limes of ciifferent ani- 
mals. 

• Factors afTecling ilie ability to memorize. 

• 1 low does heal affect sugar? 

• rhe effect of light sources in producing shadows, 

• I low colored filters affect fading. 

• I he effects of different types of ferlili/XT (arlilicial and nalu- 
ral) on plant growth. 

• What cfTecl d(x:s the depth of a planted seeti have un the 
plant's growtli? 
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• The effect of sail water and ulher liquids on plant growth. 

• I1ic beliavior of mealworms, 

• Preferred materials for ncsl building. 

• Hk* efTcds of different types of practice on learning rales. 

Demonstrations 

• IXse an art medium to show the main parts of an aniina! cell 
and a plant celL 

• Cvll rcpr<xJuction: a mcxiel trf mitosis. 

• Create replicas of one-celled animals, 

• Prepare models of the dilTcrcnt types of body tissues. 

• Make models of birds' feet. Explain how they help each type 
of bird. 

• Make plaster casts of horse and dog skulls, demonstrating 
the similarities and differences. 

• Depict a major biomc using a diorama or mural. 

• Prepare a model of a world map and show the major hi- 
omes, 

• The freshwater food chain. 

• Use a prism and slide projector to produce a sjX'Clrum, 

• How our eyes distinguish color. 

• The effect of concave and convex lenses on light waves. 

• Conslmct a working dimmer switch. 

• Make an electric question l>oard. 

^ Make your own telephone receiver. 

• l>emonslrale how a television scrc*en produces moving 
images. 

• North American mineral resources. 

• Fossil fuel deposits in Norlli America. 

• IX*monslrale how the continents could have been joined to- 
gether in a single land mass many years ago. 

• Make mcxiels of the different lypvs of mountains, 

• Conslmct models of different lypc^ of salelliles. 

• Make a model of a rocket. 

• How a rocket movc^. 

• Prepare a lime line illustrating the IhS. space program. 

• Constmcl a mcxiel of the brain showing the areas lhal 
control specific body funclioas. 

• Using an outline of tlie human lx>dy, construct a replica of 
the human nervous system. 

• Create llie world s most successfully adapted imaginary 
animal. Explain how eacli adaptation would help it surv ive 
and prosfxrr. 

• Major nerve pathways in the body. 

• I low IS paper made? I low can it tx* recycled? 

• Set up a proje n which participants determine whether 
they are right- bi^in dominant or left brain dcmiinant. 
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• Wlmi colors make up sunlight? 

• Assemble the bones of a chicken (make sure ihey arc boiled 
and cleaned before slarling), 

• Raise your own brine shrimp and report on their growth. 

Research 

• The use of plants in the world around us. 

• The parts of a celL 

• What are single-celled organisms? 

• Tissues, organs, and systems in the human body. 

• Types of cells 

• The giant sc*quoias. 

• The field of dendrochronol- 
ogy. ^ 

• Tropism and pholou^opism. 

• Adaptations of sc*eds. 

• Biological clocks and how 
they function. 

• The migration patterns of 
selected birds. 

• Structural adaptations of 
animals. 

• lieavers: all you ever wanted 
to know, 

• The primates: I low ihcy 
evolved. 

• Kvolulion of reptiles. 

• Wliat happens in the body 
of a hibernating animal 
(temperature^ digestion, 
brain activity)? 

• Leamc^d versus instinctive 
behaviors. 

• Imprinting. 

• How the human body reacts to exercise and inactivity. 

• What is a biome? 

• Exotic animals and plants, 

• What are epiphyte?;? 

• Plants and animals of the desert. 
» Inhabitants of the ocean depliis. 

• The effect of human activities on animal biomes. 

• A career in botany ior zoology or physics), 

• Ttie development of the atomic theory, 

• The use of isotopes in medicine and industry. 

• Elements and compounds used in indusuy- 

• Physical and chemical changes in our environment. 




• Nuclear medicine. 

• I low dilTcrcni kinds of lighl bulbs work. 

• Effects of a damaged o?,one layer. 

• How lasers are used in medicine and industry. 

• How a telephone works, 

• 1 low can sound waves be rc^corded? 

• llie sending and receiving d" radio/television signals. 

• Is a career in chcmij^ for you? 

• Role of for<^ fires in forest ecology. 

• Renewable and nonrenewable resources. 

• Benefits of recycling. 

• Ga.wline: from the ground to the station. 

• Resources from the (xx;an. 

• Sea flotir nodules: What are they? 

• Maricullure: Is it feasible? 

• Resources found in your own state. 

• Changes in the Earth's cmsi. 

• All about plate tectonics and continental drift. 

• Drilling for oil: I low and where? 

• Earthquakes: earthshatlering events. 

• What causes volcanoes? 

• How mountaias are formed 

• ThQ meteorologist's job. 

• What is relative humidity? 

• The gathering of weatlicr data. 

• The National Weather Service. 

• Hurricanes: just a lot of wind? 

• Itic Space Shuttle program. 

• The ix^sitivc and negative uses of saiclliics. 

• Weather patterns on othcT planets. 

• How micTochiF^ are designed and made. 

• TIk* function of space prol>es. 

• Could you be an astronaut? 

• The future of the moon. 

• Effects of space exploration on c^ur lives on l:arih. 

• How industrial robots work. 

^ Functions of parts of the brain. 

• The endocrine system: Wtiat does it do? 

• All alK>ut biofeedback. 

• How different organisms reproduce. 

• Hereditary diseases. 

• Location of volcanoes around the world. 

• The origin of the moon. 

• Ciiart the number of cliromosomt^ in llie hotly and sex cells 
of different plants and animals. 

• Computer a)ntn)l in pattern weaving. 
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Collections 

• Seeds and leaves from irees. 

• Gather different sizes of firewcxHi O^cfore it is split), Count 
llie annual rings to dclcrniine tree ages. 

• ViMiis and iJicir seeds. Have pariicipanLs match fruits with 
their respective seeds, 

• Collect examples of animals thai use protective coloration, 
protective resemblance, and mimicry. 

• Different types of grains and their uses. 

• A^iuatic living things: marine and frcsli water, plant and 
animal. 

• Acids and bases used in everyday life. 

• 1"hc inventions of Itiomas Edison. 

• Transparent, translucent, and opaque objec^s. 

• Devices that have tx:ix)me smaller because of circuit technol- 
ogy. 

• Recyclable materials. 

• Items that use minerals, 

• Display of nonorganic litter or trash found an>und the 
school, the home, or in the neighboriiood. 

• Products made from fossil fuel feedstocks. 

• lidible seaweeds. 

• Pictures of objei Us in space. 

• Make illustrations of the brains of difTeiunt mammals. 

• Objecis that act like mjm>rs: plane, convex, or concave. 

• Types of plant propagation (seeds, layering, sexual and 
asexual) 

• Collect leaves and chart, compare, and contrast all ihcir 
prt>iK'njes Note similarities and differences. 

• 'Hie phases of the moon (use pholograplis and diagrams). 

Apparatus 

• Use a micrcxscojx: to view ixtWs from differi*nl objects. In 
elude slides. Diagram each crll 

• Perpetual motion machines. 

• 1*he spectroscope. 

• Computers in the field of science. 

• 1 low to make a solar still. 

• Seismographs: What arc they? 

• WeathcT instruments and the information they give us, 

^ Using a wel/dr)' bulb lliennomeier to determine relative hu 
midity. 

• Telescx)pes: the different kinds and Uieir uses. 

• I low to build your own radio telescope. 

• Make a working hygrometer. 

• Microscope parts and their function. 



• Make a pinhole camera. 

• You can make your own compa.sf>. 



• The making of a turbine. 

• A wind erosion reeordcr. 



■ Grades 7 to 8 



Experiments 



• How water can be purified al home. 

• Expansion rates of difTcrcnt mclals. 

• How sound is iransmillcd. 

• Growth of rats in a vitamin-deficient environment. 



• 1 low to measure the l^arlh, 

• Chick hatching rales at different levels of humidity, 

• Mold growth on diffcTcni types of bread (wheat, wJiite, lye), 

• Growth patterns of yeast. 

• The growth of grasses in differc^nl soils. 

• How dcxrs acid rain affect seed gemiinalion? 

• How we sec colors. 

• How the human digestive system works. 

• An examination of plant cells. 

• Reactions i>f seeds to different cliemicals. 

• The effects of salt versus sugar on plant or anitna) growth. 

• 1 low much water do different soils hold? 

• Wliich tyfK" of insulation holds in heal the lx:st? 

• The effects of junk fcxxl on gerbils. 

• Does affection influence the growth rate of hamsters? 

• KfTecIs on germination rales of seeds ex{X)sed to ultraviolet 
liglil. 

• Fhotolropism and its effect in dilTerenl i^ants. 

• The efTects of ligin direction on plant growtli. 

• 1 low dcx:s eleciricity affect Uie growth of plants? 




• How COPJX.T plating takes 
placx\ 

• Reaction of prolo/oa to dif- 
ferent chemicals. 

• Developing photographic 
film. 

• PhoKxsynlhesis in lower sjx: 
cies of plants. 

• 1 low gerbils learn their way 
through a maze, 

• The growth of bacteria in dif 
ferent commercial disinfcc 



tants. 
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• KflecLs of cigarcUc smoke on selected insccLs. 

• Effects of aspirin on the growth of selected plants, 

• l>o different types of music affect individuals' learning 
power? 

• Effects of car exhaust on different plants. 

• Ways to slow down plant growth, 

• Hffecls of different colors on the eating habits of chicks. 

• l-ffecus of toothpaste on bacteria growth. 

• Effects of noise on tlie growth of plants, 

DemonstratiorivS 

• Wavelengths of sound produccxl by different musical instal- 
ments. 

• Kffccis of light on the artiviiics of rats, 

• CJrowth and development of a chicken. 

• A study of hydroponics. 

• A panorama of optical illusions. 

• Osmosis in plants: How does it work? 

• What causes skin to darken in the sun? 

• I low pianas work. 

• The effects of smoking on human health. 

• I tow bials fly. 

• I low hair grows. Why hair falls out. 

• Different types and degrees of noise pollution. 

• I low b(K)ks or magazines are made. 

• I low aindles are made: then and now. 

• Things |xx)ple write on, 

• The effeds of ala)hoIlsm. 

• Tlie birth of an island. 

• Thv water cycle and how it operates. 

• Mummies through the ages, 

• Muorcscenl light and seed growlli. 

• All about fingerprints. 

• I low does a rocket function? 

• Pulleys and how they work. 

• Differc*nt examples of water pollution, 

• Ckinlaminalion in our drinking water. 

• Hcxrks: the ancient lime machines. 

• Plants in cooler environments. 

• Hk)rhythms: Do they affect our lives? 

• I-ffecl of colored light on goldfish. 

Research 

• I low matches work. 

• I low glass is made and used. 

• Where is oxygen found? 
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• Dinosaur cxtinclion: hew and why? 

• How is fingerprinting done? 

• I ccnh: ilow lo use them, how lo take caa* of llieni. 

• Famous caves. 

• Krosion: iU?^ principles, causes, and cures, 

• The many uses of U"ansi5^ors. 

• Cancer through llie ages. 

• The aerodynamics of different flying objects, 

• rhe future of solar enei^gy. 

• Nuclear power: friend or foe? 

• I low hormones work in the human body. 

• DifTcreni ways of pulling oui fia-s. 
Aviation past and present. 

• Theories about life on other planets. 

• Different ways lo dispose of garbage md litter. 

• A history of photography. 

• DifTcreni types of cave dwellers, 

• Ilow plants and animals depend on each other, 

• Ilow chewing gum is made. 

• 'J'he Ice Age and il5 aftermath. 

• Tidal waves. 

• llie beginnings of agricullurc. 

• I low to turn a desert into a farmland and vice versa. 

• Pyramids past and prc-seni, 

• l.ascT beam technology, 

• Archeology as a profession. 

• The development of telephones. 

• I low electricity is made. 

• Radioactivity: pmblem or potential? 

• 1 low babies develop: stages of gesialit>n. 

• Different types of explosives. 

• rhe human brain: fomi and function. 

• Thv causes and effects of acid rain, 

• I low streams and rivers get polhiled. 

• The elTects of drinking and driving. 

• I low age affects memoi /. 

• Is eye color related lo vjsion? 

• Nerve omlcrs in planus. 

Collections 

• Samples of local soils. 

• Homemade crystals in different solutions, 

• Seashells from near and far. 

• Preserved snowflakes: No two alike? 

• Samples of different spider wet>s. 
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• I'ood lypcs showing sources of difTcrcnl vUamias and miner 

• Diflfcrcnt lypcs of clcdr omagncU; and their u^vs. 

• A study of eyeglasses, 

• Compulere: pafA, present, and future, 

• Stringeii inslrumenLs and their sounds, 

• Precious gerns and where tlicy Ye found. 

• Saillx>ats and how they work. 

• Local fassils. 

• Unidentified flying objet us (IJlOs), 

• Kngines, big and small. 

• Parachutes llirougli the year?;. 

• Sources of drugs. 

• Drugs used in medicine, 

• Plam f(X)ds versus animal foods. 

• Po!lutanls in our everyday environment. 

• Wild berries and nuts. 

Apparatus 

• Different types of {K'ndulums, 

• 'llicrmometers, big and smalL 

• Uses of slrolK' lights. 

• I'elegraplis and their development, 

• Kolx)Ls. 

• CIryslal radios from yesteryear. 

• Steam engines that made a differenc e. 

• What a seismograph docs. 

• How a camera works iasidc and oul. 

• l>iflerent kinds of tnolors. 

• Uockels into space. 

• Simple machines used every day in ihe lu^me, 

• 'llie most significant human inventions, 

• lasiruments used to study disea.'^s. 

• A study of windnulls. 

In all, students have a wide range of {X)ssibilities from wliich to 
K)se. Students shc)iild not feel restri<'ted U> these lists hui can 
be enaiuraged to sc:ek ixnential topic:s beyond the limits of these 
pages. The science world has unlinjiled areas to investigate: 
Mudenfs should feel [rvv to explore in each and every corner, 
guided by their interest. 
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Conducting research 




ERLC 



BKrom: niUY BFXiIN any SCIKNCK PK0JI:CI\ sludcnUs will 
find a wide variety of prim and nonprinl nialcriaLs lhat can 
provide background information and offer additional ideas for 
exploration or development. Students should be encouraged to 

investigate as many differ- 
ent sources as possible to 
ensure a thorough under- 
standing of llieir chosen 
topic. 

The school lilw"ar>' is a natu- 
ral place to begin, but stu- 
dents should also explore 
ihe local public library, a 
nearby a)llege or university 
library (many of which are 
t>|iHLn to ihe public), govern 
meni agencies (which can 
provide needed malerials 
free of charge or for a norni 
nal fee), a iocal scieniific 
laboratory (check in the 
phone hcK)k), newspaper or 
magazine officx-s, city or county agencies, or mail order husi- 
nesses thai dislribule science materials (see the Resources Usl), 



■ Materials to 
Investigate 

1 lere are some malerials stu 
dents may wish to use. 

encyclopedias 
dictionaries 

l>iograp}ucal tliclionaries 
aliases 
i pamphlets 
i records 

newspaper fikrs 
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CONDUCmNG RKSKARc:il 
maps 

bibliDgrap!iic5 
library card catalogs 
pfofcssionai indexes 
audio and vidcx> rca)rdmg5i 
almanacs 
tcxtbuciks 
graplis 

■ Places to Go 

Students often confine ihcir re- 
jjcarch u> the sch(X)I library. It is 
certainly a gooii palace to start — 
but only as a start. It should not 
l>c the sole source of informa- 
tion. Students should be encour- 
aged to check out, not only uiher 
libraries, but businesses, gov- 
ernment agencies, and the like, 
These investigations provide 
students with a well-nmndcd approach to their project: a vital 
concern of scientists everywhere. I lerc is a selcaion of places he 
yond tlie school library to explore. 



<LX)l!ege library 


btnanical garden 


museums 


gardening center 


scienlific s(H:ielies 


farm 


local laboratory 


stale gamelantls 


historical sociely 


slate seashore areas 


recreation area 


newspaper officr 


pumping station 


college science depart 


slate agencies 


menl 


city/county ofTicx^ 


supermarkets 


ranger station 


restauranus 


park 


glaziers 


(Iliamlx-r of ('oniinerce 


pel store 


waste treatment plant 


arlwretum 


'IV/radio station 


florist or plant nursery 


planetarium 


f(H>d processing plant 


manufacturing plants 


university lalK)ralory 


hardware store 


wildlife preserves 


refuse collection fimi 


travel agency brochures 


medical laboratory 


science jx:riodicals (check 


zoo 


Uesources lis!) 



brtK'huri^s 

magazines and profes- 
sional journals 
hislc^ic*al stories 
phonographs and art 
charts 

magazine indexes 
public documents 




government publicalicins 
(cficck KcTSources lis!) 



publicalions of prcifcssicmal 

unions 
ccmipulcr dat;ibast*s 




■ People to See 

students need to be aware lh;n 
a successful sciena^ fair project 
n^ay require consultations with 
individuals oUier llian itieir 
teachers or parents. By inter- 
viewing experts in ibe chost n 
subject area or talking over the 
project with il ieni , sludents ni ay 
oluain new data or additional 
insights to incoqxiraie inli) tlie 
pa>jecl plan. Such discussions 
offer students an c:>ppontHiiiy lo 
sliare ideas and discuss diverse 
aspects of a chosen topic. 
People are often eager and 
honored to talk WMth students 
about their piojtxts and can be a fnosi valuable re:^>urce during 
the invesligative process. Here are some individuals who niighl 
be interviewed (an interview form apjx^ars at Ihc end ol Ibis 
section). 



science teachers 

pnifessons 

electricians 

frieniLs ;ind neigbl)ors 

park rangers 

college students 

plumbers 

lilmiriuns 

velerinarians 

viiy or county government 

officials 
astronomers 
high school students 
computer operators 
musicians 
xcH>iogisls 
gardeners 
/oo jxTSfjnnel 
meteorologists 



environtnenlalisls 
ea)logisls 

people encoimtered during 

field trips 
scientists 

corfiorale and rcsearcti 

librarians 
science writers 
factory workers 
d(K;tors, nut>»es 
farmers 

nuilical lalwjratory workers 
coastruction workers 
travelers 

sanitation wcjrkcrs 
biologists 
carlogrnptHrs 
cxmservalionisls 

CCH>ks 
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Interview sheet 

Name of |XT.s<)n iKMng unisuhiHi; Fosilion: 
rhtinc nunihcr lor hivr i|ucsiic)n.s: 

Dale cif inlcrva^v: 'l irnc of inlcrvicvv 

Locaiion of intmicw: 

V)ijcstk)ns ;hh1 Answers: 
L 



General (^oinnienls/'Keatiions ^Uk'as lo Pursue: 



The scientific method 



MANY S1UI)I-N1\S UUXmO l.ONDllCI' AN i:XPi:UIMi:N r for 
ihcir .sciencx! fair project- An t!X|7crimcm allows a suidcnl to 
iin csligate an area of science by nieaas of principles and niclh 
cnls $;cicntjsts use every day. An cxfKTinicnl should iy^ effcc! ively 
designed ,so ilial ihe siudeni can diiscovcr Uie answer lo a 
precisely defined problem. Sludenus often make ihc mistake of 
Nclecling a problcnj dial is too general or loo broad in scojk* 
one ihcy do not have the resources, nialerials, <^r lime lo invesli 
gale property. Mosl students need guidance so thai the problem 
ihey choose lo investigate is vv^ell within their capabilities and for 
wliich appropriate resources are available. 

The SkCicntific method consists of a series of steps that must be 
f< >lk)vved lo easure an effectively designed exixrrinienl , Note ifuu 
the steps allow some leeway, offering students many ways to 
examine and exploa^ an area of interest. Nevertheless, if the 
pfojeci is lo yield scientific data that will exjxind tlu- siudenl's 
i:ndersianding, each of the following steps is essential. 

I STHPS OI^' I I IE 

I SCIENTIFIC METHOD ! 

1 klenlify the probk^ni. 

2. Hefer lo authoritative sourt es 

5. Ask an appropriate tjuestion. 

K IX'velofi a bypoihesi^s. 

S. Conduct experiments 
^ (). ^ ' d records methcHis and res* ills, 

i .vjioji the experiments, 
; H. Analyze the results. 
! 9. Develop a concUision. 
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■ Identifying the Problem 

With so many potential topics from which to choasc, students 
must narrow iJiclr choices to a specific one. Here is where 
guidance from teachers and parents becomes so important. It is 
not unusual for ^udcnls to decide to do an experimental project 
on a broad topic like "grass" or "while mice," for example. Here 
is where audenis should be asked some que^ions that will assist 
them in defining a more specific problem. For example: "What 
feature about grass interests >^u the mc^Q" "What question 
would you like to ask a gardener about the growth rate of 
difTercnl grasses?" "How do you think mice eat their fotjd?" "I low 
do mice survive cold tempcralure&'" A^ist your students in care- 
fully defining the scope of a problem for investigation and 
narrowing it to a level they can explore, lliis is a process scientists 
go through regulariy and one that is essential to a well-designed, 
sucx-essful experiment. 

■ Refeiring to Authority 

U)ng before scientists begin to set up their experiments, they 
conduct some research in their chosen area. 'iTiis means reading 
lKx>ks, magazine articles, pamphlets, brochures, or any other 
printed information concerning their topic. It also means talking 
with or obtaining information from experts in the field, llils is 
done through telephone convereations, pensonal visits, or atten- 
dancx* at s{K;cial meetings or conferences. Like scienli.sls, students 
should be prepared to conduct some investigative research 
before initialing an experiment, lliese discoveries can yield a 
significant amount of valuable data that sharpcas a student's 
understanding of a selected field. 



■ Asking an Appropriate Question 

To develop an effective science experiment, students need to 
formulate a very specific question about the cho^*n aa-a of 
interest. Parents and teachers can help. For example, a student 
who has an interest in learning abc^ut how plants grow in different 
colored lights might ask: What is the difference in the rate of 
growth of four difTercnl plants each grown in a different-colored 
light? Or a student who is interested in the nutritional needs of 
mice might ask: What is the difTcrcnc^ in the weight of mice raised 
on a diet of junk food in comparison to mice raised on a nutritious 
diet? Notice how each question is very specific; it indicates the 
subjects to be studied, and the variables that will be observed. 
Ik'ing specific and identifying variables is important in helping 



Uic student sharpen his or her focus and carefully define ilie area 
to l>e invesligaied, 

■ Developing a Hypothesis 

After students have designed an appropriate question, they must 
turn that question intoa hypothesis. A hypothesis is an educated 
guess, a slatemcni of how dhre scientia thinks ilie experiment will 
turn out. It is a prediction, based on the best available informa- 
tion, of what the scientist believes will hapj^en at the conclusion 
of the exfxrriment. Although the hypothesis is founded on factual 
data the student has collcclcd during llie research stage, it is the 
student's cpinion deduced from those facts. A well-constructed 
hypothesis identifies the subjects of the experiment (plants, 
mice) and states what is being measured (rale of growth, weight), 
the conditions of the experiment (difTerena-colorcd light sources, 
junk food versus regular food), and the results expected (light 
colors produce faster growth rates than dark colors; a r jtrilious 
diet produces higher weights than a junk ftxxi diet). Ilius a 
siudenrs question about a specific irea of interest can Ix; devel 
oped into a hypothesis that forms the foundation of the student \s 
investigation. For examine: 

• Bean plants grown under dark-ct)lored light will grow more 
slowly than bean plants grown under lighl-a>lored light be- 
cause of a lack of sufficient ultraviolet light waves, 

• Mice raised on a diet of junk food will show lower Ixxiy weights 
after 6 weeks than mice raised on a regular diet Ixrcausc of a 
deficiency of necessary nutrients in the junk food, 

■ Conducting the Experiment 

Testing one's hypothesis is at the heart of the scientific method. 
It is here that the student will organize and condua an investiga- 
tion examining the effects of changes in certain experimental 
conditions or experimental factors. In short, the student will learn 
what happens when a condition is created or altered. In addition, 
the implications of that change are also explored. 

It is important that the student test or examine one idea at a lime. 
It is easy for students to expand their expcrimcnis far beyond the 
limits established with the original hypothesis; however, for any 
results to he valid students must adhere to the original design. 
Often, this means a process of trial and error in which a problem 
is approached from many angles before a hypothesis can be 
confirmed* 
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It is also at this stage that students must ticcidc how many times 
they will conduct their experiment, the number of subjects or 
items being subjected to the test, how long it will last, and what 
special materials they will nec^. Students also must decide how 
they will be measuring the effects of the experiment. Will it be 
done over a period of lime, indudc a variety of sample types, or 
measure height, weight, growtJi rate, heartbeat, or oUier vari- 
ables? For example, will the experiment take place over a few 
hours;, days, or weeks? Will it include different varieties of animals 
or plants? What measuring instruments (scales, balances, stop- 
watches, clocks, thermometers, anemometers, wind gauges, 
yardsticks) will be uscxi? Will the experiment be conducted in 
daylight or darkness, at high elevations or low elevations, in a lab 
or the family basement? The conditions under which the experi- 
ment will Ix; carried out mu^ be clarified prior to as well as during 
the entire experiment. 

■ Keeping Records 

Scientists always maintain records of everything they do during 
the course of an experiment. Students, too, should be encour- 
aged to keep a log or record txx)k of what they do and ohscrvc 
during the course of the investigation. Such record keeping 
permits the student to keep track of tlic individual events of the 
experiment and it provides a reference for identifying any errors 
that may creep into the experiment 

Not only docs the log or recx)rd book provide an accurate 
summary of tlie "events" of an experiment; it is also important in 
showing othcTs how ilie cxjx^rimeni was carricxi out. Others 
should be able to duplicate the experiment simply by following 
the student's record. Indeed, the well-maintained notebook is an 
invaluable part of any science fair experiment becau.se it details 
the .ste{-»s and procedures the student went through to arrive at 
new information. 

■ Repeating the Experiment 

Conducting an exix;riment once usually docs not provide the 
scientist with sufficient data upon which to ba.se a decision or 
conclusion. 'ITius it is important that the student plan adequate 
time to conduct the experiment more than once. Such a practice 
ensures that the resjits obtained the first time are accurate and 
precise. It also guarantees that any conclusions drawn from the 
results of the exixrriment arc based on a wealth of information 
and not just a few isolated details. 
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■ Analyzing the Results 

After the experiment has been conducted and all the necessary 
data collected it in lime to analyze that information. What facts, 
numlKTS, or stati^tcs were prcxluccd as a result of llie exixri 
meni? Did three of the plants show :sIowct rales of growth ilian a 
fourth? Was there a difference between all individual plants? I low 
many mice had lower body weights on the junk f ood diet? l>id the 
growth patterns differ significantly between the tw^o groups of 
animals? The collertion of this information ami iis analysis are 
vitally imi>ortani parts of the entire project. It is here that the 
student assembles and looks over the available results in oaier to 
begin formulating a conclusion. 

It is important to point out to llie student thai the data gathered 
may nof confirm the original hypothesis. Thai is, as a resull of this 
experiment ihe student may discover, for example, that Uiere is 
no difference in the growth rale of Ix^an plants grown under 
different colors of light. Thai's OK, Students need to underslanti 
lhal their original hypothesis was simply an educated guess 
based ufK>n information at their disposal at the start of the 
experiment It is possible lhal the results will not confirm lhal 
hyt"K3thcsis bui rather refute it. Tliis happens to scientists all the 
time and is a natural and nomtal part of the scientific method: 
Science is advancc*d just as much by the knowledge that light 
color is not a factor in growth as by a finding that it i^ ii factor. In 
an cx|x:riment, success is neither a positive or a negative finding 
but any clearly substantiatc%i, repeatable result 

■ Developing a Conclusion 

Now that the studeni has conducted the experinienl, collecled 
the necessary data, and analyzed the results it is lime lo forniuiale 
a ccnclusicm. llie conclusion should provide some answer lo Ihe 
original question (see above), altliough it is entirely jx>ssihle that 
the experiment was unsuccessful in proving the hy|X)thesis. 
There is certainly nolliing wrong wilh a conclusion indicating thai 
the question still remaias unanswered, 'Hie importance of the 
experience lies in the sludent's having an opportunity lo investi- 
gate and learn about an area of interest by means of ihe scic^niif c 
method. Arriving at an ideal conclusion is not Ihe goal — wreslJing 
wiUi a problcTH is. 

In a sense, the cx>ndusion represents what the student actually 
learned by conducting the ex|X'riment. It is also an opportunity 
for the ^audenl to suggest needed improvements in the exfvri- 
mental design or changes that could be made in allempUng the 
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cxjxrrimcnt in ihc future. Most important, the conclusion should 
contain a statement or scries of statements by the student on the 
importance of the experiment. Fc^r example, a student who 
discovered that a diet of junk food was associated with lower 
body weights for mice might discuss the importance of a well- 
rounded and nutritious diet in the maintenance of proper body 
weights for animals or humans, llie conclusion, then, is an 
opportunity for tlie student to draw relationships between the 
cxjxrrinient and the world in which he or she lives. 



Presenting the 

PROJECT 



ArriiR STUDKmiS have SELl-:cri:D a TOFJC, inve^^ligaled or 
experimented Willi Uial topic, and a)me to some conclusicias 
about ihal area of science llicy will want to display their efforts for 
the science fair. Presenting tlie project can be one of the mo.st 
satisfying parts of the entire exfXTiencc. The science fair project 
display is the culminatioii of weeks of study and preparation: It's 
here that students can demonstrate their ingenuity and creativity 
in sharing what they have learned. 

Hach project entered in a science fair must consist of three 
elements: the display unit, the exliibil materials, and the written 
report, Together, these elements present a cx>mplete and thor- 
ough examination of an area of interest, a collection of new 
knowledge, or the results of a self-inilialed experiment. In mo.st 
science fairs, the displays are evaluated and thus must present a 
complete picture of the student's efToris forjudges and observers 
alike. 

Most science fairs provide students with display tables on which 
the prt)jecl c^n be set up. /Aj/on? designing the display, find out 
the length, width, and height of the tables to make sure there is 
enough room to anrange the display and that any written infonna- 
tion can be read easily by obscrven;. Keep in mind, however, thai 
not all prt)jecls will need a display table (see the illuslralions 
throughout this bfK>k). 



■ Display Backdrop 

The display unit (also known as the tiackbc^ard) is crucial to 
presentation: It is what people see first; it establishes the **profes 
sionalism" of the student'^ efforts. As a kind of advertisement for 
the project, it must be well consimcied and designed for maxi- 
mum visual effcNJt. 

Materials 

A gocxl display unit must be cxmslructed of siuaiy and durable 
materials. It must stand for several days, so strong, rigid materials 
are preferred. 
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Pegtx>arcl 

Pe^oard has ihc advantage of providing prcdriilcd holes from 
which displayed items can be hung. Easily availaWc at masl 
lumber yards or liardware rtorcs, it can be cut to any size or shape. 
Its only disadvantage Is its ihinnc&s and lis tendency to buckle 
when heavy weights are hung from it lliis can be correrted by 
nailing strips of wood around the perimeter of the l)ack of the 
pegboard to provide the necessary support. 

Plywood 

Plywood comes in many thicknesses (1/4*^, 1/2% and 3/4*" are 
commonly available). It provides a more than adecjuate l>ack- 
board for any display uniL It can be cut into sections and hinged 
together for an effective display. If the plywood is to be painted, 
youll need to buy **A*' or "B*" grade wckkI. If, however, the 
plywcKxi will Ix! covered with other materials such as fell, 
constmcUon paper, or foil, "C7 or "D" grade plywcxxi will be 
adequate. 

Corkboord 

(:orklx)ard is a lightweight material available in variety ^iores and 
lumber yards. It is not as rigid as otlier materials imt has ihc 
distinct advantage of lx:ing easily portable from home to schooK 

Partick Board 

The best-known brand of particle board is Masoniie, This ex- 
tremely sturdy maierial is obtainable at any lumber yard or 
building supply store. It provides a very solid backdrop for a 
display unit, particularly for backl>oards displaying heavy ob- 
jects. Us disadvantages arc ils wncighl and difficulty in cutting. 

Foam Board 

Tliis is an ideal material for display units and can be found in art 
supply or graphics supply stores. It is extremely lightweight, 
comes in thicknesses up to 8", and can be very easily cut with a 
utility or raxor-blade knife. It coaslsis of plastic foam covered on 
both sides with paper. Another advantage, aside from its light 
weight and slurdiness, Is that when scored on the back with a 
knife it can be shaj.x.*d into a curved display unit. Additionally, its 
surface can Ix? easily painted and materials can l>e fastened to it 
with cellophane tape, pins, or glue. 

Undesirable Materials 

Materials that should not be used for a display unit include 
cardlxiard and |X)sierl >oard. These materials are too light to stand 
on their own or hold display items for long periods. 
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Constaiction 

1 he tifeplay unit must be freestanding; thai Ls, it nm.sl stand cm its 
V I fvr several days. Thus most display units wil! ainsisl of three 
ecjual si/ed panels hinged logetfier. l^isplay units amsisling of 
two or four i>anels aa* less frecjuenily used. If foam board is 
chosen, it Ls possible to construct a curved display unit —a 
technique that adds a distinctive touch to the project. Display 
units cxime in many si?,es, but here dw some suggestc*d dimen- 
sions bascxl on slandi^rd measurements (in indies) of materials 
cxHnmonly used in science fair displays: 



Height 




Width 


Depth 


60 


* 


48 * 


30 


48 


♦ 


48 * 


36 


60 


« 


48 * 


3() 


48 


* 


36 * 


30 



Setup 

To provide for an auractivc display unit, consider painting the 
backboard or covering it wilh amstmction paper, adhesive- 
backed paper, v/allpaper, burlap, or some otlier appropriate 
material It is Inrst to keep the a)!ors neutral vSO as not to detract 
from the display il*se!r 'ITie ct)mpleled backdrop will include 
information abt)ui ihe project as a whole as wcW as <nher dala 
summarizing imi^iriant parts of llie investigaiiim. 

The setup of a display unit is vitally imjx>rlanl. Students should be 
prepared to make Uieir backdrops attractive without including so 
n)uch material that the display becomes visually crowded. By ex- 
perimenting with different designs and formats, sludenLs should 
lye able to a>me up with a mix that will enhance and iliuslrate the 
information. 

The following information should Ix' included on ihe ilisplay unit 
(see illustrations througtiout this bcK)k for examples of dilTerent 
arrangemenls). 

1 his statement list^ the student's reasons for p .suing the project. 
What did the student hojx: to learn l)y investigating tliis area? 

What did the student do to carry out his or her plan c if action? What 
methods or materials were used to discover new infbniiution 
alxHil a topic? 
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A problem statement outlines a condition or fact ilic student Is 
uncomfoitabic with or seeks to investigate. Note: A problem 
statement is most commonly included in cxpcrimenl-type proj- 
ects. 

Hypothesis 

A hypotiiesis is an educated guess or prediction about what the 
slijdenl thinks will happen. NoUt Hy|X)lheses arc used mainly in 
experimental prx)jects. 

Title of the Project 

Ilje title must describe, very succinctly, the focus of llie project. 
It should be short (10 words or less), neatly lettered, and ca.sy to 
read. 

Results 

What did tlic student learn during or after his or her investigation? 
In otiier words, wl^ai facts were di.scovered that were not kmnvn 
before? 

Conclosion 

J his statement summarizes tlw student's investigation. It should 
offer an answer to the student's original questions. Students may 
disajvcr something not originally planned— that loo should be 
included. 

Visual Aids 

These include photographs, charts, surveys, graphs, data, draw- 
ings or painiing.s, diagrams, or other illasirative materials that 
enumerate vital !nformali(?n g^Uhercd during the project. 

/jcUering 

An important part of any display unit is the lettering. Gocxi 
lettering can add much to a display by conveying an important 
message to all who ltx)k at it. It is important, therefore, that the 
lettering and signs usc-d on the display unit be neat and of proper 
size. The title should have the largest letters, while sigas posted 
over each supplemental section are smaller. Gotxi hand-lettering 
is sometimes sufficient, but stencils or press-on letters (available 
at any art supply or large variety store) add a true professional 
apixrarance to liie entire display. If available, computer graphics 
programs can be used to create labels, titles, and signs. 'Hie 
student should check and double-check all spelling and puntlua- 
tion. 
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■ Exhibit Materials 

The malcriats, ilcm?>, dcvkx'S, ami S4mpk*s ?»hown in {nmi of ilic 
backdrop unit can be an exciting part of any siricnce projccK 
These malcrials should reflect the items used throughout the 
student's investigation; they should provide a firslliand look at 
Ifie scope of the project. In projects displaying collections, a good 

cross section of differenl types 
I orgroupsof tlicselcTled items 
would be displayi^. In a pro 
jca illustrating an apparatus 
or a group of relatcxJ appara- 
tuses, examples of those ilems 
would be put on display for 
the viewer. If the student 
ehcwses to do an experimenl, 
then the materials used 
throughout the ex|Kriment are 
set up for viewing. As a rule of 
thumb, the display ilems 
should tell a story or illusiraie 
a concept sufficiently so that 
the student sek*nti*A nt^d not 
be present to explain ilie en- 
tire project to an observer. 
I lere are some prcKredures to 
keep in mind in stalling up this 
part of ilie project. 





• Safety flret! I^xhibil ilems 
should present no hazards to 
observers whcj nuiy view ihe 
display. Thus no breakable or 
dangerous ilems shouki be in- 
eluded. If electricity Is used, 
safeguards must be observed 
to prevent electrical shocks or 
hazards (battery powered 
ecjuipmenl is preferable). 
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A SAFETY CHECKLIST 

[ i Arc cledrical Hems like lamps safe: I )L li?;led, no fraycil 
cords or Icwse bulbs? 

! 1 C'ouU! any item gel hot enough to burn someone? Is ii 
shielded fncnn exploring hamls? 

i \ Are liquid?^- chemicals, ferlili/ens, painl.s — in stiik d 
or .shatterproof containers? 

! i t^ould electrical mrds trip someone? Arc ttitty an- 
chored? 

! 1 (Xnild a lug on llie lible aiver bring down ttie whole 
display? 

i I c^ouki niarbk%s or other round objects go astray and 
irip someone? (lould a cliild swalknv one? 

\ ! Are sharp objects firmly anchored or out of reach? 

I ! Will the display l)e safe if briefly left unattended? 




0^6 <i 



• Set up items in an attrac- 
tive format i lave the students 
experiment with a variety of de- 
signs and formaijs to arrive at the 
mast visually ap}>ealing one. 

• Avoid chitteTp It is im|x?r- 
lain to include enough items to 
illustrate important a)ncepls of 
the project, but it is equally im- 
portant to avoid crowding l!ie 
dis{:>Iay table. Tckj many items 
detract from the display just as 
much as loo lew. 

• Avoid using liquids or 
chemicals, I1ie use of water, 
chemicals, or other liquids is 
discouraged, part icularly for dis- 
plays tlial will be standing for 
several days. Any spillage could 

be a ha^iird io the display or a neighboring disjilay. U would Ix' 
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preferable U> lake pholograj>hs of selected vessels or liquids al 
iumie and then pi>sl the pluHos on the display unit, (.Allow time 

for dciing this.) 



be guaranteed by ihe science* fair din!Ctor(s), The strain of having 
countless observers peek, jwinf, and poke al animals can place 
an unnecessary strain on household pels. Hlius, it is iinportanl 
that students carefully consider any projects which involve the 
use of animals. 11ie animals should be left at home and photo 
graphs of them included as part of the display. 



The written report is a capsule summary of everything t l ie student 
did to invcsligale the selected topic. It contains all the information 
the student collected or lcarnc%i during the weeks leading up lo 
the actual science fair. Whether the student decides ic; do an ex 
perimejil, assemble a collection of objects, demonstrate a scien- 
tilk: principle, conduct some resi*arch into an inleresling area of 
science, or show a particularly inleresling piece of s< ienlific ap- 
fiaratus, li will Ik* necx*ssary fo rc^coal <^!)servations and inh^rma 
lion in written fomi. Tliis written report provides c^bservcrs with 
vital data on the scx)fK" of a project as well as its elTecl on a 
studcmi's understanding of the topic. 

I Isually 5 to 30 pages in length, the rcpcjrt provides oliservcTS with 
a blow-by-blow account of everything llie student did tlirough 
out the lenglli and breadlli of the project. It is meant to provide 
readers wiLii a sucdncl, detailed accounting of the chosen pro 
jecl—including its imj>act on the student. AIkivc- all, il provides 
students with an opportunity to think altx)ut all the tlifuenNic of 
their projeUs and to share their ideas wiih others. 




« Seal in smelly itenui* If 

molds or decaying items are lo 
be exhiliiled, they must he 
sealed lightly inside glass or 
plastic jars. All cautions must 
be objK:rved lo prevent these 
materials from being rcleascii 
into the sunounding area. 



• No animals of any kind 

should be includtrd in a dls 
play, es|Kxially displays left 
overnight. The care and main- 
lainance of the animals cannot 



■ Written Report 
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Rcfwrts .sliould he ncally Ixwnd in an altraaivc folder or binder 
(avaibbic ai any variety, dc^iartmenl, or siaiioncry store). It is 
preferable for the report to he tyj>c written or done on a computer, 
but a neat liandwrilten copy may also be accx'piable. Any written 
apon for a science fair project should include: 



THE GROWTH OF 
CARNATIONS 
UNDER FOUR DIFFERENT 
a>U)REDUGHTS 



Jenny Bcvinglon 
Grade 5 
RtKfni 205 



THE EFFECTS OF 
TtXiTHPASTEON 
BACTERIA GROWTH 



by 

Jtmalhan Dishcr 



Title Page 

Tlic first page in ihc 
report should incUidc 
Uic lillc of li)c project 
as well as ihc name 
and grade of ihe stu- 
dent. 

Table of 
Contents 

'llilspage providers the 
reader wilii a list of the 
different parts of the 
project and i^ic page 
number on which 
each section can be 
finmd. 

Statement of 
Purpose 

This two- or ilirec- 
sentence .slalemeni 
explained what the 

student expected to discover by investigating itie chosen topic. It 
also gives the reason wliy Uie student ctios^r to learn more al)out 
that subject. 



Table of Ccmtctits 
Ll^obkm 

2. Research 

3. QuCMkin , 

4. flyjioihcsts , 

5. E?iperiftient 

6. Records 

7. Resulis 

Conclusion 

9. BiHiography 

1(K Acknowlculgnnmis . 



a)NTENTS 

Suucmcfilof Ihirpusc 

Hypoihcsis 

Research 

Wrillen Sources. 

Exfvns and Aulhtniucs 

Oiher 

Maieri^IiK 

rVocrUurc 

Oh5«rvaUom and Rcsulis . 

Conclusion , 

Bib]iugraphy , 

Acknowledgments 



Hypothesis 

SiudcnLs who select an experimenl to {x.*rfc rm should include a 
hypoihcsis in the wrillen report. A hyp(ri,iesis is an educated 
guess about what the student thinks will occur as a result from 
conducting the selected experiment. It is not necessary to include 
a hypoihcsis for other types of projects. 

Research 

This is the pan of the report that contains all the background in 
formation the student colleded about the chosen topic. Any 



lKK>k5 or articles read, aulln>rUic\s amsuUcd, or outsidi^ materials 
a)!kx led should bv sunimariy.c«J and prcvscntcd in ihi?> * cclion. li 
should Ik* wrillcri in ihc sludcnr.s own woais and nol copied iwm 
an encyclo{xxlia or oihcr reference. 

Matenals 

This is a list of all the nialerials and supplies used in ihe pi\)jei t 
Quanlilies and amounts of each shcRild also he indicaii^ti, espe 
cially if Uie student conducled an exjx:riaienK 

Procedure 

I Icre the student lisLs and descTibes stejxs he o*"^ she undertook lo 
complete the projca. Usually presented in a numbered formal, 
ihis part of the reptm shows ihe stages of llie pit ijea in such a way 
thai others can reproduce the procedure. 

Observations and Results 

Here tlic student tells what he or she learned from the projeci. 
What new information was provided as a result of pursuing this 
topic? Wlial does the student know now that wasn't known 
before? It important to include any graphs, charts, or other 
visual data that summarises the results of a study. 

Conclusion 

This is a brief siaiemeni explaininj^ why a projeci turned oui the 
way it did- Students should explain why the events the> observ cd 
occurred. Using the word '^because ' is a good way t<^ turn an 
observation into a conclusion. If an experiment was civ sen, the 
conclusion shcniki tell whether the hypolliesis was proven or not 
proven. 

Bibliography 

'I'he bibliography sliould lisl all ihe printed materials the sludeni 
cT)asuUcd in carrying oul the project Items shoulil be Hslcd in 
alphabetical order in a standard format Tlur Kesourccs arc one 
example of a format 

Acknowledgments 

Here the student thanks all th>c individuals who assisted in ihe 
research or development of the project (including Mom and 
Dad). Everyone the student interviewed, inclutiing teachers, 
scientists, and other experts in the field, shouid Ix! mentitmed 
here. 



Judging projects 



EVALUA'nNG SCJENCE FAIR PROJECTS can be a dimcukla^^k for 
students as well as judges. Students who plan to enter project^i 
deserve guidelines for their en^orts— not to compete with other 
entrants but to make the current entry as gwd as possible and to 
prepare for future entries. 

The judging criteria listed Ixrlow have been garnered from sci- 
encx: fairs held around tl^e country, lliey provide teachers, 
parents, and mcxst important, students with significant aileria 
agaiasl which to gauge projects- They arc appropriate to evaluate 
all kinds of entries submitted to a science fair, but ttiey are also 
designed to serve as a scJf-evalualive tool prior to entering one's 
f^'i ^^'d in the fair, lliese guidelines ensure that all students are 
evaluated according loan established set of criteria and that 
* t i^rs and parents arc aware of the elements that constitute a 
wcii-planned display, 

• - • . . . J 

How to Use This Checklist 

The major parts of any science fair project are the di^luy, 
display materials, and the written r^tt Each has been as- 
signed a possible 100 points. In addition, projects involving 
experiments need to be evaluated for use of the scieniific 
nielhod. 

To help your evaluation, points have been assigned to the 
major cc^mponents of each category, and some CTiteria are 
listed below each Not every iten. in each list will apply to 
every prvject. Check o(T tlie ap Jicable ones that you 
believe have been fulfilled successi ^lly , then assign a value 
between zero and the total potential points and fill it into 
the blank beside the component. Add the points, and you1l j 
have a standard for comparing your project, or a project j 
you arc judging, with the lK\st possible results. ! 

i 

'I'hese are suggestions — you may think of some additional j 
criteria. GcK)d judging! ! 



■ Display 

*^ * Score 

Creativity points) 

L ! Are ihc matcriais presented itnaginaiivcly? 

[ J Is there a distinctive approach to problem solving? 

I J Is the project or display original? 

I } Is the display designed in an unusual way? 
L j Is there a variety of equipment or items? 

II Is the project out of the ordinary? 

r I Is new and interesting information included in llie diii^lay? 

r 1 Are the data or results inieiprcted appropriately? 

1. J Has the student shown inventiveness? 



Scientific Thought (30 points) 

} J Is tlic experiment designed to answer a tjucsiion? 

(□ Are the proc«xiures appropriate to the area of investigation? 

n Is the topic or problem stated clearly and a>mplciely? 

[1 I las scientific literature been cited? 

L J I lave scientists or other experts been consulted? 

f J I las a systematic plan of action been slated? 

r 1 Is tliere a need for further research or investigation? 

I ! Is there an adequate conclusicm? 

1 I Is a project notebook provided with die display? 

I 1 Is the project notebook sufficiently detailed in relation lo 

ilic scope of the projccL' 

I I Have any problems or limitations that occurred been noted? 

i J 1'- the amount of data commensurate with the scope of the 

projed? 

I ] Does the student understand all the facts and/or theories? 

Thoroughness (15 points) 

[ 1 Is the project a>mplele? 

^ 1 Docs Uie pro|cct rcprescnl a sufficient amount of time? 

M Is a problem adequately answered or pursueii? 

I J Arc the notes complete? 

! J Are other jKrtcntial solutions or approadic^ indicated? 

1 J Does ♦iie projert include a display unit, lliree-dimcnsional 

itcmf , and a written report? 

i ! Dcjs the project tell a complete story? 

I ! Is the information complete? 

1 1 Were all pc^enti'^l sources of infor. lation consulted? 

U] Is the display lightweight and portable? 

i ! Is a sufficient number of items included in llie display? 

[ 1 Is tlie conclusion supported by results from an experiment? 
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Score 

Skill (15 points) 

U Docs ihc projea represent the studcflt's own woric? 

r i Docs the project represent qualky workmanship? 

( J i low much outside a^islance did the student need? 

1 1 Is the project artistically pleasing? 

i 1 Docs tlte student know the subject wclf 

LI Is there anything dangerous about the display? 

1 ] Did the display lake a lot of time to set up? 

f I Was assistance necessary in setting up or preparing the 
display? 

I j I>ocs the projca indicate extensive planning? 

[ 1 Is all equipment used within tlie student's level of under- 
standing or expertise? 
i I How much supervision did the student require? 

Clarity cio points) 

f I Are titles and written descriptions neat, legible, and large 
enough to Ik: read' 

I I Arc Uie data dearly presented? 

I ] Can ilie average person understand the project? 

(1 Is the written material well prepared? 

I j Is the projea self-explanatory? 

f } Are drawings and diagrams neat and attractive? 

I J Is the presentation logical and sequential? 

! I Is every piece of material important to the display? 

r ] Is the display colorful and atlraaive? 

1 i Are any supplemental guides provided^* 

I ! Are discussions clear and straightforward? 

Total for Display 

(KK) possible points) 



■ Written Report 

Score 

Title Page (2 points) 

r 1 Is it presenL' 

I j /\re tlie title of iJie project and the student's name in- 
cluded? 

Table of Contents (5 points) 

[ 1 Arc all parts listed? 

L ] Are all sections listed in order? 

LI Are page numbers listed and correct? 
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Score 

Statement of Purpose (15 points) 

f 1 Docs it pose a question that can be investigated or meas- 
ured? 

1 J Docs it pertain to the experiment or project conducted? 

[ J Is it logical and defcndablc? 

( J Is it clear and undcrstandablii' 

LI Is it within the student's ability level? 

No 

Hypothesis (included for experiments only.) P"'*"^* 
( ] Docs it answer the purpose? 

U Docs it tell what the student is trying to prove with the 
project? 

□ Is It clear? 

13 Is it scientifically sound? 

Research (15 poinls) 

n Does the research pertain lo ihe topic? 
{ 1 Is it complete and thorough? 

□ Does it represent a diversity of sources? 

r J Is it representative of the student's ability? 

I } Have both print and nonprint sources been consulted? 

Materials (10 points) 

[ J Arc all materials listed? 
L I Are specific amounts given? 

II Arc there sufTicicnl materials? 

Procedures (10 points) 

1 1 Are procedures listed in chronological order? 

L ] Could the projeo/cxperiment be reiMieatcd? 

n Arc the procedures easy lo follow? 

1 j Are they in a logical order? 

Observations (15 ifX)ints) 

( J Do observations indicate what was done in the projcxU^ 
r J Did the student choose the best form for recording the oh 

scrvations? 
[ ! Arc ohscTvations clearly labeled? 
I J Are they sequential? 
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Score 

Conclusion (15 points) 

I J Docs it answer the purpose? 

I J If an cxpcilmcnt, does il adequately explain any results? 

I I Docs it lie the entire paper together? 
f ! Is it sufficicm in form and length? 

Bibliography (8 points) 

t -j Is it in alphalH^ticai order? 
n Docs it follow the required form? 
IJ Is it sufTicient in tcnns of the scope of the project' 
□ Have primary, ;K:icntific sourcts been consulted? 
n Is range and scope of the bibliography reflected in the 
report itseH? 

Total for Written Report 

(100 possible points) 



Total for Project 

(200 possible points) 



11b Student's planning 

GUIDE 



iX) niliS'IVDliN'J: A science fair prc iccl can Ik.* one of the mosl 
exciting projects you will ever do in schcMil. Bui il lakes lime, 
planning, rci^'urch, prcparaiion, and lots of hard work. You will 
discover much aboul your chosen u>pic and much alx^ul your- 
^U, loo. You will examine, probe, and experiment with many 
ideas, tcx:hniqucs, and SKricnlific principles, learning more alxjul 
Uie world in which we live and more aboul Uie important work 
.sci' nlisl5 do lo help us understand our world. In short, you are 
about to begin one of tlie most thrilling journeys of your life — a 
journey into new discoveries and new advenlurcs in science. 




Ilie Planning Guide below is 
designul lo help you plan your 
journey btrth iK-fore and during 
your science fair project. Us j il 
lo selca a topic for investiga- 
tion, lo decide what procedure 
to follow in exploring thai lopic, 
and lo plan your slcps for put- 
ling your completed project to- 
getlier for display al ihc sciemx,* 
fair. Read this guide carefully 
and fill in or check off ihe netx's 
sriry steps: Il will make your 
work much easier. RememlxT 
that success of your project 
will depend on the amount of 
work you wish to put into it 
fx'fon: il is displayed at llie sci- 
ence fair. Keep in mind that you 
can al vwys ask other people (for 
example, your parents or teacher) for help or guidance in carry- 
ing oui your projcxtt Scientists help one anolhiT all the Unje! Now 
gel ready—and good luck! 
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■ Science Fair Planning Guide 

Things That Interest Me: 

1. _ 

2 » 

3 - 

4. ,. _ 

5. 



How much time can 1 spend on my project each week-, 
hours 

Wliat area of science interests rnc the most: 

!. 1 Life science 

t i Earth and space science 

n Physical science 

What type of project would interest me the most: 
I J Kxpcrimcnt (using the scientific method) 
I I IX'monstration 
L I Research 
i 1 Collection 
[ 1 Apparatus 

What kinds of science materials or equipment do 1 enjoy 
familiar with? 



S'lDDKNTS PiANNlNCi CilllDIi 



Possible Topic^s: 

I. . - - 

Materials I already have: 

MaierJals I would have to buy: 

I lelp I will need with this lopsc: None Some A lol 

I low dffficull will this be for me? 

V^ery difficult Somewhat difficult Ka^sy 



Materials I already have: 
Materials I would have to buy: 



I lelp I will need with this topic: None 

How difTicult will this l>e for me? 

Very difficult Somewhat difficult 



Some 



A lol 



l^asy 



3. 



Materials I already have: 
Materials 1 would have to buy: 



I lelp I will need witti this topic: None Some A lot 

Uow difficult will this be for me? 

Very difilcull Somewhat difileull Irasy 



Final Topic Choice: 



Questions/Problems to Explore 

Some queslioas about rny topic I want to find aaswers to: 
1 
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Conducting Research 

Printed and audiovisual materials 1 should find and read: 



2. 
3. 



i 

Places I could visit: g 



2. 
3. 

4. 



13 

g 



O 

c 
< 



People 1 could talk to: k 

6 

1 C 

I 

a 

2. 

3. - 

4. 

5 



c 



J 



t 

s 



1 



:5 
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I 

I 

Preliminary Timetable 

i Icrc is whai I plan lo do each week (subjccl lo change). StiulentS: 
I'ill in 12 or 6 weeks according lo your scheduled ojxiiing (.lale. 



Wcckl ( lo 

a. 

b. 
c. 
d. 

Week 2 C lo 
a. 

b. 
c. 
d. 

Week 3 ( lo 

a. 
b. 
c. 
U. 

Week 4 ( U) 

a. 
b. 
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Week 5 ( lo 

a. 
b, 

c. 
d. 

Week 6 C lo 

a. 
b. 

c, 
d 

Week 7 ( u> 

a. 
b. 
c. 
d. 

Wcck«( u, 
a. 

b. 
c. 
d. 

Week 9 ( lo 

a. 
b. 
c. 
d. 

Week 10 ( lo 

a. 
b. 
c. 
d. 

Week 11 ( to 
a. 

b. 
c. 
d. 

W(cek 12 ( to 
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For Experiments Only 

I Icrc arc the SLcr© for ihc scicnlific melbod, Vi\i in cadi one ;is a 
guide for y<iur cKjxrrimcnl, 

• Problem I want to explore: 

• Keferences I will consult: 
Printed and audiov isual 



Places 



People 



♦ Specific quesUon I will examine: 

♦ My hyfwlhe^si.s is: 

♦ The exfXTimenl will conjjisl of 
Subjects; 

Conditions: 



Tests: 



1 une: 



Special materials: 
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Planned steps: 
1. 

3. ... . 

4. - 

5. 

6. 

7. 
«, 

Recoftl keeping 

• Whai 1 did during the cxfX'rinicnl: 



• Ucsulls I j^oi when I repealed the experiment: 
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s 
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Mnal rcsiilt.s of rny cxixTimcnl: 



3. 

4, 

5. ■ 

* Conclusions I ^:an base on Uuxse rcsiiUs; 



• Did 1 prove my hypi:Hhcsis? : i Yes i 1 No 



n 
o 

c 

o Why or why not? 

c 

>^ 

t: 

E. 

e 
d 

c: 

R 
C 



• What further or tiiffcrcnl rcscarc }) can I sugficsli^ 
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Presenting the Project 

• Dimensions: 

Height: WiUlh: Depth: 




• Table cover materials needed: 
1 

2. „ 

3 

Display Unit 

• Materials needed: 



• Dimensions of panels: 

Height: 'idth: Depth: 

• Written data to be included on display (check each one): 
i I Purpf>se 

LJ Procedure 
i ] Problem 

11 Hypothesis (for cx|x*riinenls) 
[ ] TiUc 
II] Results 

{ I Coiiclusior* J 
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f ■ ■ ■ " ■ 

• Written data to be* included on display: 



• Visual aids (check each one) 

1 1 Photos 

n Oiarts 

[ 1 Graphs 

! ] Artwcjfk 

11 Diagrams 

i. I Cartoons 

11 Pamphlets 

1 J Brochures 

I I Mural 

□ Magazine clipping(s) 

[■ j Newspaper clippingCs) 

□ Poslcr(s) 
ri DrawingCs) 




J! 
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Exhibit Materials 

• Which of the following do I want to include: 
U Apparatus 
What types: 



1 i Specimens 
What kinds: 
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I J IXrmonslraUon ilcms ^ 

m 



What types: 



( I special materials 

What kinds: O 



• Arc the iten?s safe? « 
flYes i 1 No 

• If "no," wlial do I need to make ihem safe? g 

u 

to 

s 

I 



Will olxscrv'crs Ixr able to handle ihcm? ^ 
i Yes [■ ! No I 

Si 



£ 



SlUDENTS PLANNING GUIDE 71 

Written Report 

• Do I have an attractive folder? 

1.1 Yes UNO 

• Have I included the following: 

I J Title page 

U Table of contents 

II Purpose 
What is it: 



1 



[1 IIy|x>thesis (for experiments): 
Wiiat it is: 



1 J Research 
n Materials 



c 

I Types: 
< 



Q 



J 1 i Proccdua\s 

s [ J Otecrvalions and results 

c 



I 1 Conclusion 
LJ Bibliography 



What sources: 

3 
a. 



I 
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L 1 Acknowlcdgincnls 
Who: 



Students Planning Guide 



SCIENCE FAIR 
STUDENT ENTRY 

To be returned before: 

Student Exhibitor Information 
(please print or type) 

Name: - - ^ - 

Last 

Age: — Grade: ^ 

Schocil: ^ - . 

I Ic^nc Address: 



l*clep!)one: 

Classification of Project (Check one category) 

r I Biochemistry 

L I liotany 

f 1 Chemistry 

I ] Cxjmputer Science 

r ! Earth and Space Science 

i ] Engineering 

I 1 Environmental Sciences 

I Mathematics 

I ! Medicine and I leallh 

L I Microbiology 

[ I Physics 

I J Zoology 

i 1 Other: 

'J^pe of Project (check one category) 

□ Experiment 

1 ! Research 

D Collection 

111 Apparatus 

[J Demonstration 



FORM 



Homeroom: 
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Student Project Information 

Title of projca: 

Ikicf description of project: 



I 

< 



J2 



a 
>- 

c 
o 



o 

8; 



a 

ah- 

I 

E 

a 

N 
C 



X 

I 



Electrical outlet required: I ! Yes L I No 

Display labie required: 11 Yes 11 No 

Special setup or arrangements required: I ! Yes I J No 
(If yes, please descril>e): 



ERIC 



SlUDENTS PLANNING GUIDK 



PARENTS^ 
AGREEMENT FORM 

TO IIAVE YOUR ENTRY ACCEPTED FOR EXHffimON IN 

IME ^ . ^ _ . SOESfCEFAIRTHE 

FOIXOWING STATEMENTS MUST BE SIGNED. 

A, llic project described above, which I plan to enter in the 

- ~ ^ ^ - Science Fair, is my own 

work and has been completed by mc accoi ding to the rules c^f ihe 
science fain 

li 1 understand that the projcrl is entered ai my own risk and that 
^ ^ is/are noi rcs|X)n^ble for 

Joss v)r damage lo my project or any of its parts. 

C, I agree to leave my prt)ject in place until . . ... 

date 

and to remove it by no later than „ . ^ _ on 

time 

- - - . If it is not removed by ihe designated 

dale 

time, I autliorize that it be disposed of proj:^*rly. 



Signature of Sludenl 

My son, daughter, or ward whose name appears al the lop of Ibis 
form and wht> ha^ sii^ncd Ihe sialemcni above has my pennission 

lo participate in the Science I'air 

in acxtxdance with iis rukrs and regulatituis. 



(dale) 

Signature of Parent or (Juardian 



Resources 



niESE RESOUaCES PROVIDE icachcrs, parcnus, and sludcnls 
wUh addilional inforn^ation on the preparation of projects as well 
as sources thai can provide invaluable data for a selected topic or 
area of investigation. 

■ Books for Students 

Gutnik, Martin J. (1980). I low to IX) a Science l^oject and Hej[)on. 
New York: Franklin Watts. 

Sawder, Roger W,, and larmer, Robert A. (1967). Neiv Ideas for 
Science Fairl^yjects. New York: Ara>. 

Siolt/Xusjohn c:,, and Young, Morris N. (1972). Ihe Complete 
Guide to Science Fair Competition, New York: Hawthorn Hooks. 

VanDernan, Barry A., and McIXniald, Ku (19H4). A Matter of 
Fact Cui<ie to Science Fair I^)pcLs. I larwocxi 1 leights. 1 he 
Science Man Press, 

■ Books for Teachers and Parents 

Abruscalo, Joe, and Ifassard, jack. (1977). Vje Whole CJasmas 
Caialofi of Science Activities. Cilenview, !1: ScoU, Eorusnian and 
Co. 

I redericks, Anthony. (1988), Wink About It! Science Froblems of 
the Day. Sunnyvale, CA: Creative Pul^licalions, 

Fredericks, Anthony, Cre^sman, Brad, and I lassler, HoIktI. (1987). 
Ihe Science Discowry Hook Glenview, 11: SeoU, Foresman and 
Co. 

Iriix, Maxinc, and Iril/., Frank. (1987). Science Fair DetK'Uj^nng a 
Successful and Fun I^oject. Blue Uidge Sumrnii, l*A: I ah Hooks. 



Resources 

Munson, Howard. (1962). Science Aciimies wUh Simple Wings, 
Relmonl, CA: David S. Uke Publishens. 

Rcid. Robert. (1962). Science Fjq>erittients for the Primary Grades. 
Belmont, CA: Fcaron Teacher Aids. 

Ticotsky, Alan. (1987). Who Says You Can't Teach Science? 
Gicnview, li: ScoU, Fort^man and Co. 



■ Periodicals for Students 

open Court Publshing Co. 
315 5th St. 
Peru, IL 61354 

Cwrent Health 
General Learning Corporation 
60 Revere Dr. 
Northbrook, IL 60062 

The Dolphin Log 
The Cousteau Society 
H440 Santa Monica Blvd. 
los Angeles, CA 90069 

Faces: We Magazine About People 
Cobblestone Publishing, Inc. 
20 Grove St. 

Peterborough, NH 03458 

Highlights for Children 
803 Church St. 
Honesdale, PA 18431 

National Ge(^mphic World 
National Geographic Society 
17th and M St NW 
Washington, IX: 20036 

Odyssey 

Kalmbach Publishing Cb. 
1027 N. 7th St. 
Milwaukee, Wl 53233 



Owl Magazine 

'llic Young NaturalLsi rtwntiaHon 
56 The Ksplanadc, Suite 306 
Foronio, Ontario, Canada M5K 1A7 

Rar^erKick 

National Wildlife Federation 
1412 l6lhSl. NW 
Washington, IX: 20036 

3-2-7 Conmci 

Children's Television Workshop 
One Lincoln Plai^a 
New York, NY 10023 



■ Periodicals for Teacliers and 
Parents 

Audubon 

National Audulx>n Society 
P.O. Box 51000 
IJoulder, CO 80321 

Jitni Watcher's Digest 
Pardson Corp. 
lk)x MO 

Marietta, on 45750 

P.O. lk)x 359087 
Palm IJeat h, FI. 32035 

I'kiflh Science 
4220 King St. 
Alexandria, VA 22302 

linviwntnent 

4000 Albemarle Si. NW 

Washington, IX: 20016 

Enmnmmental Action 

1525 New !lam{xshire Ave. NW 

Wa.shinglon, DC 20036 
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Geological Society of America 
P.O. Box 9140 
Boulder, CO 80301 

Iniematioml midlife 
National Wildlife Fcdcralton 
1412 I6lli Si. NW 
Washington. DC 2(K)36 

mtiomi wmufe 

National Wildlife Federation 
8925 Lcesburg Pike 

Vienna, VA 22184 | 

•A 

< 

NeUural History | 
Natural History Magazine 
79tli and Central Park W. 

New York, NY 10024 | 



Outdoor America 
Suite 1100, 1701 N 
Arlington, VA 22209 
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Cleans ^ 

Ocean Magazine Associates, Inc. -s 

20t)l W. Main St. < 

Stamford, CI' 06902 I 



Suite 1 1 00, 1 70 1 N. I-i. Myer Dj . J" 



a 



School Science and Mathematics 
Schtx)! Science and Malhemalics Asstjcialion 
126 Life Science Hldg. 

IV>wling Green State University £ 

Bowling Green, Oi 1 43403 g 

I/) 

Science S 
American A.ssocialion for the Advancement of Sc ience 
133311 Si. NW 

Wa.shjnglon, DC 20005 | 



.a 

fX 

s 



Science and Children j 
National Science Teachers As.s(K'iation 5 
1742 Connecticut Ave. NW I 
Washington, DC 20009 I. 

u 

I 



4 



Q 

& 
o 

■6 

-§> 



if 



ti 



.53 



Ul'KHIliCES 79 



Science Books and Films 

American AsscKiation for Ihe Advancement of Science 
1333 II St. NW 
Washington, IX: 20005 

Science Pigc'St 
P.O. Box 359107 
Falm Ifcach, VI 32035 

Science News 
231 W. Center St. 
Marion, OU 43305 

I 7he Science Teacher 

< National Science Teachers A-ssocialion 

I 1742 Connecticut Ave. NW 

I Wasi:ington, DC 20009 

Siena 
730 Polk St. 

San i-rancistx), CA 94109 



Sky and '/'cleacojK 
49 liay Stale Kd. 
t:arnbrjdgc, MA 02238 



Government Agencies 



c3 

Bureau of Mines 

I U.S. Departincnl of the Inierior 



2401 H St. NW 
Wa.shinj'Um, DC 20241 



^ Department of Agriculture 

'§ MthSl.SW 

Wa.shingU»n, DC 20250 



I I4lh St. SW 



Department of Commerce 
I4lh St. SW 

Wa.shinf;U>n, DC 20230 



I Dcparlrnent of Defense 

f The Pentagon 

^ Wasliington, DC 20301 

g 
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l>cpartmcnt of Educaiion 
400 Maryland Ave. SW 
Washington, IX: 20202 

l>cparimenl cif Energy 
KKK) Independence Ave. SW 
Washington, IX: 205B5 

Department of Health and Human Services 
200 Independence Ave. SW 
Washington, iX: 20201 

Depanmcni of ifie interior 
2401 li St. NW 
Washington, DC 20241 

Department of State 
2201 C SI. NW 
Wasliingion, DC 20520 

Department of llie Treasury 
1500 Pennsylvania Ave. NW 
Washington, DC 20220 

l-ish and Wildlife Service 
L'.S. Department of the Inlcriur 
2401 V. St. NW 
Washington, DC 20241 

National Aeronautic and Space Administration 
600 Independence Ave. SW 
Wa.sfiingi(jn. Dc: 20546 

National CX:eanographic and Atmospheric Atiniini.slrali< 
l is, IX^parmieni of Commerce 
14lh St. NW 

Washington, DC 20230 
Public Health Service 

U.S. Department of Health and Huinaii Services 
200 Independence Ave. SW 
Washingtcm, DC 20201 



RivSOllRCFS 

An oi^anizalion th3t specializes in providing R:hools and icudv 
crs with das5r<K>m kits, activity books, and oilier materials useful 
m helping students develop effeaive science fair projects is he 
Science Eye." Write or call ihcm to olHain a catalog ami a list of 
some of their scrvica?. 

Tliv Science Eye 
P.O, Hox 16418 
Plantation, FL 33318 
(305) 587 7977 

Thv Science Kye 
P,0. 1^0x11440 
Pilt5buq?h, PA 15238 
(412)781 0970 

Showboard, Inc., Is a company that manufactures a standardized 
project display lK>ard ideal for use in science fairs. It is light- 
weight, cajwly portable, and available in two si/es: 3' x 4' and 
4' X 4\ Showboard is sold at many ol fice and school supply stores 
or can Ik* ordered directly from the company. 

Showboard, Inc. 

3725 West Grace St,, Suite 305 

Tampa. VI 33607 

(800) 323 91 89 (outside Florida) 

(800) 331 1252 (Florida, except Tampa) 

874 1828 Crampa) 

Science Service conducts the annual edili<ins of the Inlcrnalional 
Science and Fngineering Fair (ISKF) held Ihroughoul ihe country 
at various scIkkjI, distric'-. regional, and nalional levels. Students, 
parents, and teadiers interested in obtaining a Haling of ISF'F rules 
for high-level science fair conijxiition can do so by sending 50 
cents to: 

Science Service 
1718 N Street NW 
Washington, DC: 2U036 



RESOURCiiS 

Individuals interested in obtaining up-to-date information on 
materials and supplies appropriate for science fairs may wish to 
write to science supply companies ami request a catalog. 1 Icrc is 
a list of «)me companies. 

Fisher Scientific Company 
4901 West Lemoyne 
Chicago, IL 60651 

Sarsent-Welch Scientific Co. 
730{) N. Under Ave. 
Skokic, II 60076 

Kdmund Scientific Co. 
lidscorp IJuilding 
Barrington, NJ 08007 

Carolina Biological Supply c:o. 
2700 York Hmd 
Burlington, NC 27215 

Science Kit, Inc. 
777 K. Park Dr. 
Tonawanda, NY 14150 

Delta Kducalion, Inc. 
P.O. Box M 
Nashua, Nil 03O6l 

Denoycr-Gepjxrrl Cx). 
5235 Ravenwood Ave. 
Chicago, IL 60640 

NASCO Company 
901 Jane.sville Ave. 
rorl Atkinson, Wl 5355H 



re ad the bocik from the pco »iKxtiv c of a 



'^Parent s slrou k i find this 



teacher and a parent, With each page t 



usefiiL The o rga nizattoiit timetables, and 



wished it had been available years ^got^l 
iiavc sought many sources for help with 



topic liste arc all especially strong points 
and all address issues that parents and 



science f air pr ojects and^none. In any 



stu dents stmy^de with on at-home 



way, covered the subject from bc^jinnin g 



projects. As a parent and a teacher, Vd 



to end in such a detailcdt iromprehensive. 



buy the lKx>k,* 



and 'workable' fashion. If s outstanding!' ' 

—Amt^ Meinfmch. Ed P., Educatioual Specialist, 
Dade County Schools, Miami, Florida ^ 



—Alan Ticatsky^ Bemermry Teacher imd Science 

Curriculum Committee Member, Cartisi e, 

Massachusetts 




0 . ♦ 



\4i 



AntlKmv Fredericks. Assistant Professor of 


IsaK Asimmr. protific writi^ of science fact. 


Educaticm at York CoHejse in Penasylvaaia, is a 


fiaion, and fiantasv. is one of the most renowned 


reciDienr of the Innovative Teaching Award from the 


authors in the wortd. Winner of five HuiSP Awards 


Pennjivlvania State Education Association and is rhe 


fitmi the World Science Fiction Society, he has 


••parent Talk" coluniniht for Teaching iT-^Tnajrozine. 


published 412 books and thousaiKis of sfaorcer 


This is Dr. Fredericks' eighth GckxI Year Book, 


pieces. His best known works include Robot 


The Science Discovery Book, which Fredericks 


the Foundation iSeries, Asimov's first Gocxi Year 


coauthored. was listed in S:wnce Books and Films 


Book was Fantastic Readinji, published in 19H4. 


(a publication of rhe American Association for the 


Advancement of Science) as one of the lx?st 


children's science books of 1987. 




